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Many Factors, Including the Form of Organization of the 


Bell System, Combine to Stimulate the Continued Growth 
And Development of Telephone Service in This Country 


Communication Sets Its 
Sights Ahead 


Harold S. Osborne 


IN THE three-fourths of a century 
since the invention of the telephone, 
electrical communication has had a 
truly astonishing growth and devel- 
opment. In this country alone, there 
are not far short of 50 million tele- 
phones in service. The number of 
telephone conversations carried out 
among them day is reaching 
toward the 200-million-mark. The 
telephone has become an_ essential 
tool of all business and industry. 
Seventy percent of all the homes in 
the country are equipped with it. 
As more people have telephone serv- 
ice, more people need it and use it. 
It continues to become more and 
more an integral part of all aspects 
of the national life. 

Is it not possible, then, that elec- 
trical communication has become a 
mature art, in which we may expect 
future growth and modification but 
no extraordinary and transforming 
developments ? 


each 


A prediction of this sort on a 
broader base was made in the re- 
port on “Industrial Depressions” 
published by the Commissioner of 
Labor in 1886, which presented the 
results of a careful economic study 
by representatives of the Federal 
After pointing out 
that the necessary railroads had been 
built and that the economic tools in 
America and in Western Europe had 
been brought fully up to date, he 
concludes, “It is true that the discov- 
ery of new processes of manufacture 
will undoubtedly continue . . . but 
this will not leave room for a marked 
extension such as has been witnessed 
during the past fiftv years or afford 
a remunerative employment for the 
vast amount of capital which has 
been created during that period... . 
There may be room for further in- 
tensive, but not extensive, develop- 
ment of industry in the present era 
of civilization.” 
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Today we are less likely to make 
such a serious mistake. The whirl- 
wind rate of development of new 
scientific knowledge and its applica- 
tion has given us the habit of expect- 
ing new marvels in rapid succession. 

ine of the reasons for the con- 
tinuing growth and development of 
the telephone svstem is that tele- 
phone service continues to become a 
better bargain.” It is cheaper in 
terms of hours of work. kor exam- 
ple, the skilled workman who = in 
ig40 had to work four hours to earn 
enough to pay his monthly telephone 
hill can pay it today with earnings 
of about two hours’ work, \s a re- 
sult, more and more people feel that 
they cannot attord to be without tele- 
phone service in the home, and the 
extent of its use in business and in- 
dustry is continually expanded. The 
indications are that this is a long- 
term trend, and will continue to stim- 
ulate the future development of the 
telepl one system. 


© Nex The Telephone Looks to the Future,’ 
MIAGAZINE, Spring 1952. 
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In addition to the economic trends, 
there are other technical and general 
trends of our national life which 
work toward the continued develop- 
ment of electrical communications, 
both in amount and in variety. In 
the long range, these general trends 
will have a great effect on the con- 
tinued development of the telephone 
svstem. 


a. The art of electrical commu- 
nication continues to be de- 
veloped rapidly. 

b. Increased amounts and new 
kinds of communication serv- 
ice continue to be needed to 
meet the requirements of ou 
rapidly developing soctal and 
industrial structure. 


Dew lopment of the Art of 
Electrical Communication 

Tue INCREASE in the possibilities of 
electrical communication, due to the 


increase in technical knowledge and 
the development of new things, 1s 


a 

A 

| 
{ 

| 

} 

\ 


Igs2 


rapid and extends through 


helds. 


many 


The development of the art comes 
about in part through the use of 
new materials, which are appearing 
with increasing frequency in_ this 
chemical age. For an example, con- 
sider the wonderful plastic polveth- 
ylene. While polyethylene has many 
uses in the telephone system, a strik- 
ing illustration is its employment as 
a substitute for lead in the sheathing 
This develop- 
ment alone made possible, right after 
the war, the rapid building up of 
manufacture of telephone cables to a 
level meeting the requirements of the 
Bell Telephone Companies : to a vol- 
ume of 12 million miles of wire in 
cable in one year. With experience 
in its design, manufacture, and _ use, 


of telephone cables. 


it is proving to have other advan- 
tages in many cases because of light 
weight and freedom from corrosion. 
A quite different type of material 
fundamental to modern telephone 
systems is those ferrous 
alloys used to carry the 
magnetic field in myr- 
iad types of equipment. 
Iron was formerly used 
for this purpose. The 
Bell Telephone Labo- 
ratories over the years 
have developed new al- 
iron, nickel, 
and, in smaller quanti- 
molybdenum and 
metals, which 
extraordinarily 
improved magnetic 
properties. The bulk of 
certain types of loading 
coil, for example, has 
been reduced by 20 to 
1 for the same use. 
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This is one illustration of a trend 
toward smaller and smaller volume 
in the development of modern com- 
equipment. This 
helps to hold down costs, both be- 
cause smaller quantities of material 
are required and the 
smaller space required to house the 


munication also 


because of 


: millions of pieces Of apparatus nec- 


essary in a modern automatic tele- 
phone exchange or toll ofhce. 

The new materials help to make 
practicable 


which heretotore were impracticable. 


new types of devices 
For example, the transistor, a great 
from 
scientific research, makes use of the 
metal germanium, which is not new 
to science but is relatively new to in- 
dustry. In its present form, it con- 
sists of a tiny piece of this metal 
which has first been purified to an 
extremely high degree and then sub- 


invention resulting extensive 


jected to the introduction of care- 
fully controlled impurities of difter- 
ent types and amounts. The tiny 


The tiny plastic bead of the transistor contrasts with the 
amed “ peanut” (64K5) vacuum tube 
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piece enclosed the plastic bead 
shown in the photograph has three 
sections, containing different types of 
impurity, and a wire connected to 
each of the three sections. This re- 
markable midget, connected with suit- 
able circuits and modest sources of 
power, will amplify, modulate, or 
yenerate with extraordinary efhiciency 
and economy the electrical currents 
required for communication, It seems 
destined to revolutionize a good deal 
of the construction and design of 


clectroni dev ices. 


New Systems of Communication 


PROCESSES of invention and 
development weld many of the new 
devices, along with many pieces of 
apparatus devices previously 
available, into new methods and 
systems for giving communication 
service. The influence of these new 
communication systems on the de- 
velopment of telephone service ts 
marked. 

One of the striking modern devel- 
opments is the great extension of 
multiplex systems of transmission. 
The most recent of these “carrier” 
systems provides for transmission of 
telephone conversations over 
one pair of conductors (in one di- 
rection) by use of different frequen- 
cies stacked closely together on the 
same conductors. This system is ap- 
plied to the coaxial cable, and gives 
the ordinary coaxial cable having 
eight coaxial units a capacity for 
3.400 telephone circuits—even after 
allowing for the assignment of one 
pair of coaxial units as reserve. 

A second type of facility transmit- 
ting a broad band of frequencies and 
having a great capacity for multiplex 
operation is the radio relay. Beams 
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of radiant energy using frequencies 
of four billion cycles and employing 
antenna horns and lenses ten feet 
square are sharply focused from 
tower to tower 25 or 30 miles apart. 
At the present time each radio chan- 
nel has a capacity comparable with 
that of the L-l coaxial cable system: 
600 telephone circuits. This is sure 
to be increased with the further de- 
velopment of this remarkable new 
transmission system. Already 650,- 
000 miles of telephone circuit are 
provided by this system, and its use 
is expanding rapidly. 

Techniques are being developed 
for the use of still higher frequencies 
for electrical communication. — Ex- 
perience today indicates, however, 
that when the frequency is pushed 
very much above ten billion cycles, 
the interference with transmission by 
rain and other atmospheric condi- 
tions increases rapidly. We quickly 
approach the limitations of — the 
transmission of light itself. For 
still higher frequencies, therefore, it 
seems probable that it will be nec- 
essary to provide our own atmos- 
phere. This can be done with what 
are called wave guides: i.e., hollow 
tubes like a coaxial unit with the 
central conductor omitted. Wave 
guides are already widely used for 
short distances in the apparatus of 
radio relay systems and of radars 
and other applications of the cur- 
rent ultra-high-frequency technique. 
They show promise of becoming the 
superhighways of communication of 
tomorrow—highways which will ac- 
commodate on each channel tele- 
phone circuits by the thousands 
rather than by the hundreds. 

A special case of long distance tele- 
phone and telegraph transmission is 
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presented by overseas transmission to 
the other continents of the globe. 
The present method of giving serv- 
ice, primarily by high-frequency radio 
channels, has served excellently for 
the establishment of the service and 
its development during the past 25 
years. Now this method is rapidly 
being outgrown, both in the amount 
of service demanded and in the qual- 
ity of service—which is increasingly 
important because of the growing de- 
pendence on this form of communica- 
tion by government, industry, and in- 
dividuals. For the long look ahead, 
it is safe to say that new techniques 
will be developed which will release 
this service from the limitations of 
the present transmission method. 

A good deal of progress has been 
made in one direction: namely, in 
the design of a telephone cable, 
equipped at frequent intervals with 


telephone repeaters, laid at the bot- 
tom of the sea and capable of trans- 
mitting numbers of telephone mes- 
sages simultaneously through a pair 
The design of telephone 
repeaters which can be spliced into 
such a cable, which will survive the 
rugged service conditions of  sub- 
marine cables, and which will 
erate for decades without requiring 
any maintenance, involves formidable 
technical dithculties. Such repeaters, 
however, are now in service on a 
cable between Key West, Fla., and 
Havana, Cuba, operating in water 
6,000 feet deep. So f their 


of cables. 


Op- 


far, in 
first two years of life, they have 
given very satisfactory performance. 


Development of Switching Systems 


ALONG WITH the development. of 
transmission systems, there have been 
—and are continuing—equally 


TELEVISION TRANSMISSION FACILITIES 


———=— Line facilities being equipped, under 
construction, or definitely planned. 


The Beli System's current 25,000 miles 


of television channels in service are rapidly 


being expanded to twice that mileage 
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markable developments switching 


SVStcms 


Lhe use of automatic machinery 


for the switching of local calls has 
ony been re zed is an cconomi 
ind service objective. and has been 
extended to So percent of the tele- 
phones of the Bell Svstem. Dial 
systems, as they are called, are com- 


plicated, and thev constitute an in- 


CTCASINGIN mportant part of the 
equipment sed in ny telephone 


t strides forward have 


been made in recent vears through 


the development of crossbar systems. 
blectromic systems of switching are 


the subject of active research. For 
ft seems sate to predict 
that great changes and improvements 
will come out of the research ettort 
which is being applied to this impor- 
tant subject. 


Poday the Bell System Companies 
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furnished through special equipment in 


are proceeding rapidly with the ex- 
tension of dial methods of operation 
of long distance calls—even on a 
country-wide basis. Some time ago 
a fundamental plan was developed 
by which a toll operator at any point 
will be able to complete long distance 
calls to any other point in this coun- 
try or in Canada directly by auto- 
matic machinery without requiring 
the attention of operators at other 
The Bell System is well on 
the way to putting this into effect. 
\t the present time, more than one- 
third of all toll board calls are han- 
dled in this way. 

The central core of this system is 


points, 


the No. 4-tvpe toll switching SVS- 
tem, of which possibly 85 will be 
required for the complete nation- 
wide service and of which 16 are 
The first sys- 
tems containing all of the features 


now in. service. 
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required for the nation-wide plan 


will be placed in service in Scranton, 
Penna., and Newark, N. J., early 
next year. These switching systems, 
when the plan is fully effective, will, 
when a call is placed, receive a 7-digit 
or a 10-digit number representing any 
telephone in the country and proceed 
with all of the operations necessary 
to complete the call. 

The formulation of the plan of 
which this forms a part has required 
years of coordinated planning and 
study by the telephone companies 
throughout the country to provide 
for a national toll numbering system, 
toll switching and routing plans, and 
to determine specifically the functions 
which the 4-A systems must be capa- 
ble of performing in order that the 
entire nation-wide system can work 
with eficiency and economy. 

A remarkable feature of this de- 
velopment is a further improvement 
in the speed of long distance service 
because of the great speed with which 
the machine make 
test routes for available circuits, shift 


can connections, 
over to alternative routes, and find 
its way through the great dial net- 
work of the country to the called tele- 
phone number. 


WHILE proceeding rapidly with ar- 
rangements for nation-wide dialing 
by the operator, the plan has con- 
templated from the start that nation- 
wide customer dialing would ulti- 
mately be provided. With this in 
view, the 10-digit national number- 
ing plan is based upon the local tele- 
phone numbers, with the addition of 
a minimum number of digits to rep- 
resent the geographical area to which 
the call is directed. 

When the customer instead of the 
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operator is to dial through to the de- 
sired telephone, an important added 
requirement is involved. With cus- 
tomer dialing, the machine must 
make automatically a record of all 
the details of the call upon which 
charges are based—a record which 
otherwise is made by the toll opera- 
tor. Various forms of equipment to 
do this are now in extensive use for 
short-haul calls. Equipment suitable 
for general long-haul customer dial- 
ing is being developed. 

In the meantime, a trial arrange- 
ment of long-haul customer dialing 
has been established in one local of- 
fice: Englewood, N. J. Telephone 
users at Englewood can dial directly 
all telephones in any of eleven large 
city areas scattered throughout the 
continent from Boston to San Fran- 
cisco. With this form of operation, 
the bell of the called telephone nor- 
mally rings 15 or 20 seconds after 
the dialing is completed, compared 
with 90 average for the 
service given today. 


seconds’ 


The results of the Englewood trial 
The custom- 
ers are dialing 96 percent of all the 
calls it is possible to dial. Difhculties 
due to wrong numbers and other 
troubles are few. The new method 
is received with favor by the cus- 
tomers. It seems clear that this 
whole plan represents an impressive 
forward movement in the develop- 
ment of telephone service which will 
trend toward a continuing increase in 
the use of long distance service in the 
future. 


Development of the Kinds and 
Quantity of Communication Needed 


are very encouraging. 


THE THIRD REASON for the contin- 
ued development of the telephone 


. 
BG 
an 


system mentioned at the beginning of 
this paper 
the needs of the 

\ striking 


current 


was the development of 
\merican public. 

illustration of this is 
the development of 


television transmission, 


rapid 
(On Septem- 
ber 4, 1951, the image and words 
of President 


international conference on the Jap- 


Fruman opening the 


in San Francisco were 
the 
broadcast from the television stations 
This marked 
the inaugural of transcontinental tele- 
the 
The broad band svs- 


ANCSE reaty 


across country to be 


brought 
throughout the bast. 
vision transmission facilities of 
Bell System. 
tems, coaxial cable and radio relay, 
which are described above, are in 
fact the only available tvpes of trans- 
mission facility capable of distribut- 
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ing television programs 
to groups of broadcast 
That is be- 
television trans- 
mission requires a very 


stations. 
cause 
broad band transmis- 
sion channel, compara- 
ble with that required 
for 600 one-way tele- 
phone channels. 

The Bell System tele- 


vision transmission net- 


work now aggregates 
25,000 miles of chan- 
nel in service, and is 


rapidly being expanded 
to twice that mileage. 


Television is growing 


so fast that its future 
seems very promising. 
For some time, the 


number of television 
broadcasting stations 
i was frozen 

at about 100 by the 

Federal Communica- 
tions Commission. Recently the re- 
striction has been lifted, and in the 
months ahead the Commission will 
probably grant many of the appli- 
cations for additional stations now 
before it, more than 500 in num- 
More frequencies have been 


ntaining 


service 


ber. 
made available for television broad- 
casting, so that, in some cases, there 
may be as many as 10 channels avail- 
able in a single area. 

There is that the field 
of television ultimately will include 
many activities beside broadcasting. 
The motion picture industry is work- 
ing hard on its relation to television, 
and can be expected either to use 


evidence 


television as a part of the theater 
program on large screens or to de- 
velop a large output of motion pic- 
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tures suitable for television, or both. 
Color systems are being developed. 
Attention is being given to the use 
of television for educational purposes 
and also for a wide variety of busi- 
ness and military purposes. The 
telephone companies are actively co- 
operating in these movements and 
propose to be in a position to provide 
networks to distribute programs to 
groups of theaters, to provide for 
color, and take care of any other 
developments which may be brought 
forth. 


Mobile Service 


THE EXPANSION of telephone service 
to various kinds of mobile units is 
another example of the development 
of new needs for electrical communi- 
cation. A wide use is already made 
of telephone service to motor ve- 
hicles. Police cars, taxis, trucks, 
buses, and business vehicles of many 
kinds, totaling perhaps 250,000, now 
have service in one form or another. 
Many are private telephone systems 
connecting the cars with the head- 
quarters of the organization in- 
volved. The telephone companies of 
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the country also give a general mo- 
bile service, by which communication 
is established between a car and any 
other commercial telephone in the 
country. Service is now offered in 
$00 cities and towns to about 12,000 
vehicles. 

There is a rapidly growing use of 
radiotelephony by other kinds of mo- 
bile units. Telephony to ships, which 
started with ships on the high seas 
and along coastal waterways, is one 
example. Already harbor 
craft and pleasure craft are equipped, 
including craft on rivers and lakes as 
well as on the oceans. General tele- 
phone service to passengers on trains 
is expanding, and about two dozen 
trains are so equipped at the present 
time. Telephone service is funda- 
mental to the operational control of 
airplanes, and this is a private serv- 
But in addition to this, about 
350 planes have general Bell System 
service. 

“Walkie-Talkies” practicable for 
short range have been developed and 
put to a variety of uses. It is inter- 
esting to observe that in 1940, for 
experimental purposes, the Bell Lab- 
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An answering and recording set, useful in the subscriber's absence 
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“distant talking set: you 
uid speak to it and listen to tt without 


oratories put together a telephone set 
equipped with a very-short-range ra- 
dio to eliminate the need for a tele- 
phone cord. You can imagine at 
some future time the lady of the 
house taking the telephone with her 
as she goes for a walk in the garden, 
and making and receiving her tele- 


phone calls there. 
Auxiliaries to Telephone Service 
EXPERIMENTAL cordless tele- 
phone set is one illustration of the 
fact that the development of new 
devices and the development of cus- 
tomers’ needs combine to bring a 
ontinuing change in the services of- 
fered in) connection with ordinary 
telephone usage. This is far too 
great a ficld to cover generally, but 
two or three illustrations of this type 
of development will be of interest. 
For quite a long time, the tele- 
phone companies have offered, in 
various parts of the country, several 
service; 


forms of answering 


means whereby telephone calls will 
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be 


when the subscriber is absent. 


taken 
With 


the great improvement of automatic 


answered and messages 


recording and reproducing systems, 
it now appears to be practicable to 
offer that type of service with auto- 
The development of 
types of equipment suitable for this 


matic devices. 


purpose is at an early stage. The 
experiments which we have been con- 
ducting, however, seem to indicate 
that this should have a field of use- 
fulness in the future. 

Looking ahead, additional auxil- 
iary devices to meet special telephone 
requirements are to be expected. 
One example is the distant-talking 
set, whereby one talks and listens to 
a box on his desk without holding 
anything in his hand and without op- 
erating a switch to change from talk- 
ing to listening. ‘To provide good 
general service with such a device in- 
volves formidable technical difhcul- 
tics, but it is to be expected that these 
will be overcome. Provision for con- 
ference calls has been a part of tele- 
phone service for years—that is, calls 
in which a group of people in various 
parts of the country can be connected 
together so that all hear what each 
Looking forward, great 
improvements can be made in this 


one Ssavs. 


service. 

The inquiring mind has probably 
asked before this when we shall have 
individual television with telephone 
calls. Bell System people will re- 
member the demonstration of this 
form of service given 25 years ago. 
First between 195 Broadway and the 
Bell Laboratories and later between 
New York and Washington, demon- 
stration equipment associated with 
appropriate circuits enabled those 
conversing to see each other on tele- 
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vision screens while they talked. In 
spite of the tremendous advances in 
television in 25 years, there is no 
indication as yet when this would be 
a sufficiently economical service to 
appeal generally to telephone users. 


Other Needs 


So FAR, we have talked only of the 
needs for electrical communication 
which are already before us. 

The increased complexity of our 
industrial organization and the rapid 
development of new electronic de- 
vices suggest almost unlimited future 
possibilities for the development of 
new communication needs. For ex- 
ample, electronic devices for compu- 
tation and for other uses of data sug- 
gest that the transmis- 
sion of data between 
the parts of a wide- 
spread commercial en- 
terprise or an industry 
may become an impor- 
tant future element of 
communication needs. 

Similarly, the great 
private-line systems, 
some equipped with au- 
tomatic switching and 
with means for the 
storage and retransmis- 
sion of messages which 
are now in use by a 
few large industries, 
may be the harbinger 
of a more general re- 
quirement for special 
communication systems 
designed to meet the 
specific requirements of 
large enterprises or 
groups of users in the 
future. 

In this field, to be 


specific would be in the realm of pure 
speculation. The present develop- 
ment of industry, however, and of 
the art of communication, seems to 
indicate that here is a trend which 
may be expected to be of increasing 
importance in future years. 


Needs of Communication by 
Defense y Agenctes 

Ir is A remarkable thing how ex- 
tensive and varied are the communi- 
cation requirements of the defense 
agencies. Some of these are—to 
name but a few—communication sys- 
tems for the Air Defense network, 
both warning and control; for anti- 
aircraft batteries; for Civil Defense 
warning and administrative net- 


Former President Walter 8. Gifford of A. T. & T. and 
Dr. Herbert E. Ives of Bell Laboratorie S, both now re 
tired, take part in an early-day television demonstration 
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works; and for networks linking 
\rmy, Navy, and Air Force instal- 
lations throughout the country. The 


telephone companies at the present 


time are providing private lines alone 
apyrepating of cir- 
cuits. The variety and extent of use 


$00,000 miles 


are rapidly increasing. 
It is 
country that the great growth of tele- 


a fortunate thing for this 


phone communication has resulted in 


a vast network of telephone lines and 


installations throughout the country 


which can quickly be arranged to take 


care of the new defense requirements 
the nation. It 
that the flexibility of the telephone 
system is such that a wide range of 


ot is also fortunate 


new services needed for the defense 


agencies can be developed and placed 


in operation in short order. 
The Far Hortzon 
or THESE FAC 


lower relative costs; the dev clopment 


rokRS—a trend to 
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of additional materials, devices, and 
facilities; and the development of 
needs of the telephone-using public— 
combine to stimulate the continued 
rapid growth of the telephone sys- 
tem. However, they would not of 
themselves have automatically re- 
sulted in the great growth and de- 
velopment which has taken place. 
This is also due in some part to the 
form of organization of the Bell 
Telephone group of companies. 

In the Bell Telephone group are 
gathered together, in a_ closely co- 
operating group of companies, all of 
the necessary functions for giving 
telephone service, from the inception 
of an idea or birth of a need, through 
the stages of research, invention, de- 
velopment, trial, manufacture, con- 
struction, and opera- 
tion, to the rendering of the service 
itself. This wise form of organiza- 
tion gives maximum ettectiveness to 
the initiative and resourcefulness of 
management and staff in expanding, 
strengthening the 

It is a large fac- 


maintenance, 


developing, and 
telephone service. 
tor in the high level of development 
of telephone service in this country. 
Ir WOULD BE natural, as a result of 
this discussion, to ask what will be 
the ultimate in telephone communica- 
In endeavoring to look tor- 
the 


tion. 
ward, it 
imagination first to look back. 

When my father was a baby, the 
most important communication | sys- 


sometimes stimulates 


tem in this country consisted of a 
pole bearing wooden semaphore 
arms, located on Signal Hill on 


Staten Island. As ships approached 
New York Harbor, that approach 
was communicated to observers at 
the Merchants Exchange by the mo- 
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tion of the arms. The change from 
that system to the present situation 
has taken place in a little more than 
100 years. 

With that background, let us say 
that in the ultimate, whenever a baby 
is born anywhere in the world, he is 
given at birth a number which will 
be his telephone number for life. As 
soon as he can talk, he is given a 
watch-like device with ten little but- 
tons on one side and a screen on the 
other. Thus equipped, at any time 
when he wishes to talk with anyone 
in the world, he will pull out the de- 
vice and punch on the keys the num- 
ber of his friend. Then, turning the 
device over, he will hear the voice 
of his friend and see his face on the 
screen, in color and in three dimen- 
sions. If he does not see him and 
hear him, he will know that the 
friend is dead. 

Some readers may feel that this is 
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looking ahead too far to see clearly. 
lor the sake of such, I should like to 
close with a prediction which is in no 
sense modest, but is nevertheless very 
clear to see. 

By the steps of the Archives Build- 
ing in Washington, where are stored 
the treasured records of the past, is, 
inscribed the motto, “What is Past 
is Prologue.’ <A friend of mine, 
driving through Washington in a 
taxicab the other day, asked the 


driver, “What does that motto 
mean?” “Well, mister,” the driver 
replied, ‘roughly speaking, it means 


‘You ain't seen nothing yet.’ 

Without attempting to predict 
how closely or how rapidly we may 
approach the ultimate ideal which I 
have just described, or any of the 
specific steps which we have been dis- 
cussing, I predict with full confi- 


dence: “Gentle Reader, you ain't 


seen nothing yet.” 


From Colliers 


“The trouble ts, all the important discoveries have already 
been made” 
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Members of American Telephone Top Management Lead 


Organizations Which Help Bel/ Operating Companies to 


Render the Best Possible 1 elephone Service 


Coordinated Leadership toward 
A Common Objective 


o’CLocK ‘most any Monday 
morning finds fifteen seated 
around a table in a room on the 26th 
floor at 195 Broadway in New York. 
They are the President of the Ameri- 
can Telephone and Telegraph Com- 
pany; its eleven Vice Presidents; the 
Assistant to President; and the Presi- 
dents of its research and manufactur- 
ing associates, Bell Telephone Labo- 
ratorics and Western Electric Co. 
What happens at these Monday 
morning meetings here is basically no 
different from what happens all over 
the territories of the System's oper- 
ating companies. And like other tele- 
phone meetings, this week-to-week 
gathering has an important role in 
helping each participant to carry on 
his job. For all take part freely; 
and as each reports developments in 
his particular field of responsibility, 
all the others are brought up to date. 
But there is more than informa- 
tion to be had at Monday’s meetings. 
There is help when asked for: sug- 


J udson S. Bradley 


gestions, advice, counsel, a pooling of 
judgment. When one of the group 
lays a problem before the others, it 
goes through the natural procedure 
of discussion and agreement. 

And general agreement there needs 
to be, for the answer to one question 
almost never affects just one depart- 
ment. It is more likely to affect sev- 
eral or all of them. For the most 
part, the questions discussed are of a 
broad and rather basic nature; solu- 
tions to the others have already been 
found, so the decisions arrived at 
through discussion in these meetings 
will usually have wide influence. 

Such meetings take but part of 
one morning a week. Consulting one 
another, discussing matters of com- 
mon concern, seeking a fresh view- 
point—these things go on all the 
time. Most of the executive offices 
are on one floor at 195 Broadway, 
and it takes next to no time to drop 
in on a colleague in an adjoining 
room or across the hall. 


a 
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AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
ADVICE AND ASSISTANCE TO OPERATING COMPANIES 


OPERATION OF LONG-DISTANCE LINES 


WESTERN ELECTRIC COMPANY 
MANUFACTURING, PURCHASING, DISTRIBUTING 
AND CENTRAL OFFICE INSTALLATION 
FOR THE BELL SYSTEM 


BELL TELEPHONE LABORATORIES 

RESEARCH AND DEVELOPMENT WORK 

FOR THE BELL SYSTEM (INCLUDING 
WESTERN ELECTRIC COMPANY) 


OPERATING TELEPHONE COMPANIES 
PROVIDE TELEPHONE SERVICES AND FACILITIES WITHIN THEIR RESPECTIVE TERRITORIES 
WITH THE AID OF SERVICES RECEIVED FROM THE AMERICAN TELEPHONE 
AND TELEGRAPH COMPANY 


Principal Elements of the Bell Svstem 


All this adds up to a joint ettort 
What 


everybody is trying to do is help to 


toward a common objective. 


render the best possible telephone 
service, and the particular responsi- 
bilities of A. 
carried out in close cooperation with 
their the Bell Sys- 
tem Companies across the country. 


T. & T. executives are 


associates in all 


The First Responsthility 
Low al 


this The 
organized on the 


works 
System is 


BROADLY, it 
Bell 
basis that responsibility and author- 
telephone serv- 
ice should function at the community 
level. For 
the local 

head up in 17 regional operating 


way. 


ity for providing 


necessary coordination, 
operating organizations 
with its own 
Board of Directors, president, and 


organizations, cach 


other officers, and each with the re- 
sponsibility for rendering telephone 
At the same 
time, the regional organizations have 
many problems in common, so it is 
ethcient and economical to have cen- 
tral groups working to help meet 
these problems for the benefit of all. 
Most of the members of the Mon- 
day morning meetings described ear- 
lier head groups of this kind. An- 
other heads the Long Lines Depart- 
ment, which maintains and operates 
long distance telephone facilities in- 


service in its territory. 


terconnecting the territories of the 
regional Companies. And the Presi- 
dents of the Western Electric Com- 
pany and Bell Telephone Labora- 
tories are in charge of organizations 
which likewise serve the common in- 
terests of all the Companies—in the 


(Continued on page S85) 
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Creo F. Craic 


President, 4. T. T. Co. 


Since July of 1951, Mr. Craig has been President of the 
American Telephone and ‘Telegraph Company. His Bell Sys 
tem career, beginning in 1913, illustrates how broad may be a 
man’s experience within the corporate confines of one or two 
companies. For his assignments in the Long Lines Department 
took him from St. Louis to Kansas City and Atlanta en route 
to New York, and to such diverse posts as district plant chief, 
plant accountant, and construction supervisor, among others— 
with a six-vear interval as a special representative in the A. T. 
& ‘T. General Department—betore he became General Man- 
ager of Long Lines in 1933. He was elected Vice President 
in charge of the Long Lines Department in 1940, and the fol- 
lowing vear moved to A. ‘T. & ‘T. headquarters. ‘here his 
vice-presidental responsibilities included, in turn, charge of the 
Departments concerned with Personnel Relations, Operation 
and Engineering, and Finance and Revenue Requirements. 
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bor tort ears Hal S. Dumas devoted 

s life to the Southern Bell ‘Te ephone and 
Pelegraph Company, eight of those years 
President hen, in Ju of 1951, he 

‘ ected Executive Vice President of 
\ & He started in Atlanta as a 
trouble man, moved to greater and greater 
lities through the ‘Trafhe, Plant 
nd Executive Departments, and) reached 
e top in 1943 Now the scene is ditterent 
ind the dut es too \s Exe ut Cc \ ce 
President, he assists the President in the 


business, and 


veneral administration of tl 
cts for him in his absence System execu 


tives who seek h s course find if flavored 


with ripe judgment 


Cjrorce Best 


Finger-on-the-Pulse-of-Business Di ther mmmereia natters until he 
partment might also be descriptive ot transtet red to A. T. & T. fifteen vears 
\lr Best s mator responsibility sinet iter There he was success el ite 
husiness research and the study of new nyineer, commercial engineer, and as 
husiness undert ik nys ire specitn ally sistant vice president He Was elec ted 
within his charge. So are such matters Vice President of Western Electric 
as new types of telephone service, and Company in 1946, with charge of the 
relations with other communications Patent Licensing Division, and in 1948 
services Nir. Best joined the New vas given responsibility. for Finance 
York ‘Telephone Compan In January tyso he rejoined A. 7 
wo, and devoted himself to rates and ind assumed his present post 
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\RROLI BICKELHAUPT 


Secretary 


Mr. Bickelhaupt has had two dis 
tinguished careers: one in the telephone 
business—beginning with an independ 
ent telephone company—and one in the 
Army. With the A. ‘T. & T. Company 
from igit to 1924, he was commercial 
engineer in the O. and E. Department 
when he was elected Operating Vice 
President of the Southern Bell Tele 
phone and Telegraph Company of promotions in two wars. During 
January 1, 1925. After more than five World War IL he served as a Briga 
years in Atlanta, he returned to New dier General overseas in a number of 


York. He was elected Vice President = important communications assignments 
of A. T. & T. in 1941, and Secretary with the U. S. Forces in Europe and 
too in 1945. He was commissioned — finally with the U.S. Military Govern 
ist Lieutenant, Signal Reserve Corps, ment in Germany. He was _ retired 
U.S.A., in 1916 and saw service and from the Army Reserve in 1949. 


C. BoLentus 


President, Finance 


A. T. & T. Co 


Twenty-two vears with the New York 
Telephone Company, beginning 1921, 
took William C. Bolenius trom New York 
to various Upstate points, and he then 
became Vice President and General Man 
ager of the | pstate Area. In 1940 he was 
elected Vice President and General Man 
ager of the Wisconsin Telephone Compam 


and later the same vear was made its Presi- 


dent. He relinquished that post in 1948 to 
join A. T. & T. as Vice President in charge 
ot Personnel Relations, and in July 1951 


was appointed Vice President in charge of 
Finance His responsibilities include as 
sisting the Operat ng Companies with and 
coordinating their several financial require 
ments and directing both A. T. & T.’s 
Treasury and Comptroller's Departments. 
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STANLEY BrRackKEN as three years in Japan as consultant 
President, Western Electric Company — tor Sumito Electric Wire and Cable 
Stanley Bracken’s fortieth service an Works, and the presidency of Teletype 
His en Corporation. His election as Execu- 
tive Vice President of “W. E.” pre 
ceded by only a few months his election 


ersat was a recent event 
tire career has been spent with the 
Western Electric Company, of which 


he has been President since 1947 and to his present ofice. He heads a cor- 


poration having more than 90,000 em 


it is another illustration of how broad 


experience may be. For he began plovees and plants in a dozen cities. 
ident engineer at the Hawthorne — [ts greatly expanded activities now in- 


n Chicago, and his steady clude production of much important 


ress brought him such assignments material for the Armed Forces. 


R. Kappet 


Vice President, 
Operation and Engineering, 
4.73.9 Co. 
“From the ground up” accurately describes Fred R. Kappel’s course in the 
Bell System He started as a groundman with the Northwestern Bell Tele- 
n 1924, and held a dozen positions in the Plant, Engineering, 


phone Company 


ind Commercial Departments in several States before he reached Company 


headquarters in Omaha There he became in turn plant operations super 


sor, assistant vice president operations, and, for half a dozen years through 
rag, Vice President in Charge of Operations. He went to New York in 
1949 as assistant vice president in A. T. & ‘T.’s Department of Operation and 
Engineering, and in that same year became successively Vice President in 


harge of Long Lines and Vice President in charge of the O. & E. Depart 


ment. Comprising the Plant, Trathc, Commercial, and Engineering Divisions 


the & BE. is the A. T. and T. Company's largest department. 
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Mervin J. 
President, Bell Telephone Laboratortes 


The concept of “the most service and 
the best” includes the provision of steadily 
improving equipment which contributes to 
economical as well as pleasing telephone 
service. That, in essence, is the objective 
to which the whole Bell Laboratories or- 
ganization is devoted. Mervin J. Kelly, 
its head, joined the research division of the 
Engineering Department of Western Elec- 
tric—predecessor of Bell Laboratories—in 
1918. His assignments as director of 
vacuum tube development and as develop 
ment director of transmission instruments 
and electronics preceded his appointment in 
1936 as director of research. He became 
executive vice president in 1944, and, in 
the Spring of 1951, President of the Labo 
ratories. When he joins the Monday 
morning group, he brings reports from the 
country’s largest industrial laboratory. 


Henry 


Vice President, in charge Long Lines 


From Denver on the West to At- 
lanta and New York on the East takes 
in a broad expanse of territory, and 
Henry T. Killingsworth became famil- 
iar with a good deal of it in the course 
of his Long Lines Engineering and 
Plant assignments in the three decades 
between 1919 and 1949. Through it 
runs a path which has been followed operating job, and, except in the matter 


successfully by others in the executive — of financing, is like running an Operat- 
group, and by 1949 it had led Mr. ing Company. He is doubly close to 
Killingsworth to an A. T. & T. vice the members of the Monday morning 
presidency and responsibility for the group, for all A. T. & T. vice presi 
Long Lines Department. This is an dents serve on the Long Lines Board. 
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Prescott ©. Maron 


As Assistant to President NI abon 
helps Mr. Craig in many ways. He as- 
sists with reports and statements, w ith visi 


tors and correspondence, with information 


required for various meetings ind with in 


formation for stockholders—and with other 
related matters Nr \l ibon serves also 
secretary He joined the 
Department of The 


is an assistant 
General Information 
Southern New England Telephone Com 
pany in 1934, after sey ‘ral vears of outside 
employment, and became general informa 
tion) supervisor there the following vear 
He joined A. T. & T.’s Public Relations 
Department in 1939, was appointed intor 


mation manager in 1940, and became an as 


sistant vice president n same depart 
ment in 1944. He has been Assistant to 


President since early 1949 


nm what ts now the \lountain 


ind 


becoming g 
n Boston 


vt 


Commercia Depa 
tor hode Is 


ind 

dent and 
| ny ind 
York 


unt 


Assistant to President, A. T. Co. 
— 
¢ | ~ 
par erween Toto and preceded 4 a 
Bartlett \l move to the New ix 
Compat imd ser ¢ im rious New 
England cities. After ren 
ind ind then) general commercia 
ters He was elected Vice President in 
of Public Relations in 4 
Om pan e om ed to ‘ ‘til 
cp lent in the O. & E. Depart 4 
Lines He returned to the headquat 
in tient nm 1949 ind since 
80 Nas en Vice President in charge j 
of the Pub Relations Department - 


Cureton W. PHALEN 


lice President, Personnel Relation 
Experience is neman installer 
splicers helper, and in) other plant 


crafts with the New York Telephone 
Company, beginning in 1925, prepared 
\lr. Phalen for such responsibilities as 


Kings 


superin 


superintendent at 


district plant 


ton and division construction 
tendent and division plant superintend 
ent at Albany. By 
ippointed an assistant vice president in 


Relations, and in the 


1943 he had been 


Personnel two 
succeeding vears he became in 


Vice President of that Department and 


turn 


Vice President in charge of Public 
Rel itions In 1945 he was elected to 
similar office in the A. T. & T. Com 
pany, which he held tor two years In 


Rates 


he 


Oso he bec ime \ we President 
and since July 


President, 


and Re enues, 


\ ice 


has been Personnel 


Relations 


Brook t Prict 


and General Counsel 

r. Co 
Corporate law is a highly specialized 
field, and requires a kind of training and ex- 
which cannot be acquired in the 


Mr. Price entered Bell 
1934, and in 193 


perience 
telephone business. 
System employment in 


vecame Vice President and General Coun 


sel of the Western Electric Company. But 


he had been practicing law since 1915, and 
a member of a 
T. had consulted 


had been for many vears 
lezal firm which A. T. & 


occasion for ten years preceding his 
He moved from Western Electric 
& T. General Attorney in 


Vice 


upon 
ele tion. 
to become A. T. 
later made 


IG4l, and ten years was 


President and General Counsel! 
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partment 
Long Lit 
int ce 
partment 


sith the 


Washington, from which he 


to becom 


NI: Wan piers te ephone career he- 


hed into the intervening \veat 
raduate study at ser 
"ashington w th WPB, and four 


President Revenues 


h the Illinois Bell Company 
int he became an assistant 


dent in Chicago in 1948. 


the Army 


rance ina | ipan 


whi h brought him 
In 1949 he 
ind became succes- 
assistant ce president in 
L's Personne Relations De 


Cyenera Nlanager of the 
ws Department, and an assist 
president in the © xX | De 

bat n 1951 he. serv ed 


Detense Production Board n 
returned 
e an A. T. & T. Vice Presi 


large of revenue requirements 


Horxsray Wasson 


phone iob was as a salesman of long 

te ephone service tor the 

Southern Bell ‘Telephone and ‘Tele 
»} 


raph Company in Chattanooga, Tenn., 


Wasson's first regular tele 
stunce 


nm iat By 1933 he had been ap 


pointed division sales manager for that 


State \tter other respons bilities in 
Mississippi, Louisiana, and the Caro 
nas, he was made General Commer 


cial Nan wer of the ¢ ompany in 


Three ears ifer 


1947 
he w as elected Vice 
President of the Northwestern Bell 


Telephone Company, in charge of Pub- 
lic Relations. At the end of 1950 he 
became Vice President and General 
Manager of the Company's Minnesota 
area—the position he left on July 1, 
1952, to accept an A. T. & T. Vice 
Presidency. His present responsibili- 
ties include advice and assistance to 
Bell System Companies on regulatory 
matters under the jurisdiction of the 


Federal Communications Commission, 


is well as matters involving the Na- 
tional Association of Railroad and 


Utility Commissioners. 
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(Continued from page 70) 

one case by providing standard equip- 
ment of high quality at reasonable 
prices, and in the other by carrying 
on continuous research to develop 
better equipment and systems for 
doing a better telephone job at the 
lowest possible cost. 


The Men Themselves 


THE INDIVIDUALS who attend the 
“Monday morning meetings” range 
in age from 44 to 63. Four are in 
their early si seven in their 
fifties, and four in their forties. 
More significant are the years of 
experience in the telephone business. 
Collectively, this group of 15 have 
had more than 470 years of experi- 
ence in just about every phase of the 
work, from digging pole holes and 
collecting bills on up. Four men 
have had more than forty years of 
service apiece. The shortest period 
of service is mere than 18 years, and 


sixties, 


the average is more than 31 years of 
Bell System service. 
The 


states. 


from dozen 
Four were born in the East, 
five in the Southeast, and six in the 
Mid-West. Most are from small 
towns. 

All are married. Most have chil- 
dren. Six are grandparents, and the 
total number of grandchildren is 30. 


men come 


Not all members of the group went 
to college. But in a business whose 
basic operating medium is electricity, 
it is not surprising that three-fifths 
of them have the Bachelor of Science 
degree. others have B.A. 
diplomas. Advanced study on the 
part of a few has brought the total 
of degrees earned up to a score, and 
there is a scattering of honorary de- 


Several 
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The scenes of their education 
range alphabetically from Alabama 
Polytechnic Institute and Amherst 
to Wisconsin and Yale. 

Starting at the bottom brings be- 
ginner’s pay. The five members of 
the group who joined the Bell Sys- 
tem before World War I earned in 
their first year a total sum of $3400, 
or an average of $680. The low 
was $520—S10 a week—and high 
was $780. The starting years range 
from 1910 to 1934. The average 
starting salary (omitting Mr. T. 
Brooke Price, Vice President and 
General Counsel, who joined the Bell 
System after practicing law for more 
than 20 years ) figures out to some- 
thing less than $24 per week. 

There in brief you have the men 
who gather around the table in A. T. 
& T. Monday morning meetings. 

Emphasis has been placed on their 
long experience in the telephone busi- 
ness, and their competitive rise from 
the ranks. In this business there is 
no substitute. But there is another 
side to their interests. All have ac- 
cepted, and most still carry, civic 
Hospital 
boards, church groups, community 
chests, school committees—the list is 
long. Telephone people try to be 
good citizens and carry their share 
of the load. 


grees. 


and social responsibilities. 


Communication Is Two-Way 


AS WORKING PRACTICE, the mem- 
bers of our group and the members 
of their respective organizations are 
in close and frequent contact with 
their associates in all the Bell Sys- 
tem Operating Companies. Also, 
conferences are held from year to 
year and sometimes more often. The 
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presidents of all the Companies will 
meet with the A. T. & T. executive 
proup, the Ope rating vice presidents 
with the A. T.& T. Vice President for 
Operation and Engineering and his 
principal division heads; the public 
relations ofhcers of the Companies 
with the A. T. & T. Public Relations 
Vice President and his group; finan- 
cial officers with the Financial Vice 
President and his group; and so on. 
Communication is always two-way. 
Ideas and suggestions flow in both 
directions, and this is true in the day- 
to-day contacts as well as in sched- 
uled meetings. It is in this way, 
through give-and-take discussion, that 
the Companies develop their pro- 
yrams for action, and in this way too 
there are developed those basic guid- 
ing concepts which, taken together, 
constitute “policy.” 

Phe A. T. & T. executive group 
perform their functions liaison 
with the Presidents of all the System 
Operating Companies. Incidentally, 
it is interesting to note that not long 
since, two former members of the 
\. & group were elected as 
Presidents of Operating Companies, 
and two who had previously served 
s Company Presidents accepted new 
oosts with A. & Changes of 
this kind point to an important tact 
bout Bell System leadership: that 


the reservoir of leadership is the en- 


tire organization, from which able 
executives are continually emerging. 
Aiding this process are the meas- 
urements and the comparisons of the 
results of performance in all phases 
of the business made by all Bell Sys- 
tem Companies—exchange by ex- 
change, district by district, area by 
area, company by company. This 
helps to bring forward able men in 
the Operating Companies, and their 
opportunities are broadened as they 
develop the qualities needed to accept 
greater responsibilities. That is how 
the Bell System’s present leaders 
have been developed. That is how 
tomorrow's leaders will be found. 


United in a Common Purpose 


lr remains only to add that these fif- 
teen men would be the first to tell you 
—and mean it—that they simply en- 
deavor to do some forward thinking 
and to coordinate; that they rely on 
the abilities and effective teamwork 
of all the people in the groups they 
head; that it is the Operating Com- 
panies which are responsible for and 
furnish telephone service to the na- 
tion; and that the success of the 
whole nation-wide telephone system 
and service grows out of the spirit 
and skill of more than 650,000 men 
and women who unite in a common 
purpose in performing their impor- 
tant individual tasks. 
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Special Group Is Busy W: ‘iting and Revising “Bell System 
Practices,’ Operating Handbooks of which the Associated 
Companies Acquired a Million Copies Last Year 


The Bell System’s 
Best Sellers 


A. Bs. 


THERI 
lower 


is a small ofhce building in 
New York City whose en- 
trance is so inconspicuous that a 
chance observer might pass by with- 
out even noticing it. Should he enter 
the building, however, and proceed 
to the third and fourth floors, he 
would find himself in a beehive of 
telephone activity. For the two 
floors house a group of men from 
the Engineering and Plant Depart- 
ments of the Bell System's Associated 
Companies who have accepted tem- 
porary assignment with the Opera- 
tion and Engineering Department of 
the A. T. and T. Company. These 
men are engaged in the preparation 
and revision of urgently necded Bell 
System PRACTICES. 

Bell System PRACTICES are the in- 
which describe the best 
methods of engineering, installing, 


structions 


constructing, and maintaining the tele- 
phone plant. The engineers use the 
PRACTICES as guides in the design of 


Covey 


cables, open wire lines, radio systems, 
carrier systems, and the many types 
of central office equipment. The in- 
stallers use them as instructions for 
installing telephones, private branch 
exchanges, and Teletypewriter equip- 
ment. The construction forces use 
them in the construction of cables and 
open wire lines. The maintenance 
forces use them in the maintenance 
of all forms of central office and 
private branch exchange equipment, 
subscribers’ station equipment, cables, 
and open wire lines. PRACTICES are 
also used for training purposes both 
on the job and in training schools. 
They are used not only in every 
Operating Company but also in the 
Western Electric Company and the 
Bell Telephone Laboratories. 

During 1951 these Companies ac- 
quired over one million copies of the 
PRACTICES. 

Bell System Practices are, obvi- 
ously, an integral part of telephone 


‘ 


operations. They are as important 
working tools as any the operating 
Thus, they play an im- 


portant part in providing the public 


forces use, 


with the best and the most telephone 
service at the lowest possible cost. 
The preparation of such informa- 
tion * has been one of the major 
functions of the Bell System head- 
organization for almost 
three-quarters of a century. Dur- 
ing that time, these instructions have 
circular letters 


quarters 


yrown trom a. tew 
to a library of over 9,000 separate 
Many times 


it has been necessary to call on the 


pamphlets or sections. 


Operating Companies for assistance 


* While the discussion here is limited to Bell 
System Practices, information of many other 
types is issued by the General Departments of 


the \ & 


stant process of furnishing advice and assist 


Company as part of the con 


ince to the Operating Compamies. 


The book-case contains about a third of the 
present act ctions of Bell System Pra 
tices. They are kept in binders for con 
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in their preparation, and now the 
situation has arisen again. The 
Companies have responded with the 
largest group of PRACTICE writers 
in history, organized since the mid- 
dle of last year in the separate estab- 
lishment already referred to. 

In preparing PRAcTICES, those 
writers are following a plan estab- 
lished over 20 years ago. Let’s take 
a look at some of the developments 
which resulted in the creation of the 
Bell System Practices Plan, the 
events leading up to the organization 
of the present special writing group, 
and also a brief look at a typicial 
writer's job, 


Early Forms of Practices” 


IN 1879, The National Bell Tele- 
phone Company was already estab- 
lished, with headquarters at 95 Milk 
Street in Boston. W. H. Forbes 
was president, Alexander Graham 
Bell was electrician, Theodore N. 
Vail, general manager, and Thomas 
A. Watson, general superintendent. 
There were approximately 16,000 
telephones in the country at that 
period, and Mr. Watson was spend- 
ing most of his time trying to make 
them work. The subscribers of that 
day were not very critical of the fail- 
ures of the telephone apparatus; they 
were amazed that it worked at all. 
But the difhculties experienced by the 
licensees, or agents, as they were 
called, resulted in a continual stream 
of questions to the National Bell in 
Boston on the design and mainte- 
nance of the telephone apparatus. 
Answers to such questions were 
provided by means of circular letters, 
and a number of these are still pre- 


served. It is interesting to note the 
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be- 
tween let- 
ters and the drawings, 
descriptions, and data 
incorporated in the 
present-day Bell Sys- 
tem PRACTICES. 

Many vears 
Mr. Watson 
sulted on the histori- 
cal facts about the 
information — furnished 
the “Operating Com- 
panies” in those early 
days of the telephone. The 
for this kind of information 
best be explained, he responded, by 
a trip he made through the West in 
1878 to inspect the telephones that 


general similarity 


those early 


later, 


Was con- 


need 
could 


were then in use. 

“My route took in Chicago, Mil- 
waukee, Pittsburgh, Washington, and 
all of the larger cities on route,” he 
“| found our telephones giving 
fairly good satisfaction to the users, 


said. 


although to me, when I tested them, 
they seemed to work badly. | was 
especially dissatished with my call 
bells. Both telephones and bells had 
evidently been neglected since they 
had been put into use; apparently 
nothing had been done to them in the 
way of cleaning or adjustment since 
they left the shop. My time on this 
trip was largely spent in showing our 
men how to adjust the instruments 


and impressing them with the need of 


to keep them 
working at their best.” Thus, from 
the start there was a real need to get 
into the field people’s hands the nec- 
the proper 
maintenance of the equipment. 
While not a matter of 
stories handed down from the “good 
old days” make it appear that stand- 


constant inspection 


essary information. on 


rece ord, 


*Practice” 


A group of 


writers at work in their special 
quarte 


ard procedures were not always fol- 
lowed. One tale relates to an op- 
erator who undertook to clean the 
switchboard plugs with steel wool. 
It seemed like a good idea—espe- 
cially as the plugs were thoroughly 
cleaned. The ‘out’? was that fine 
steel slivers adhered to the plugs, 
so that when they were inserted in 
the switchboard jacks they “shorted 
out” the jack contacts. The plug 
cleaning was necessarily followed by 
a thorough job of jack cleaning. 
Another “off the record” yarn tells 
of an equipment attendant who was 
having trouble with a bay of equip- 
ment which contained a good many 
relays. Each morning, when he came 
to work, he found an accumulation 
of trouble reports which past. ex- 
perience told him were caused by 
“sticky” relays in the bay. Finally, 
he resolved to take drastic action; 
and each morning thereafter he hit 
the bay a wallop with a short length 
of two-by-four. The method 
temporarily effective, but ultimately 


was 


it was recognized as not a standard 

method of clearing the trouble. 
Such apocry- 

phal they may be, do emphasize the 


incidents, however 


) 
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still preserved on mi- 
~- crofilm at the Bell Tele- 
phone Laboratories. 
The numbered speci- 
fications made possible 
the construction of the 
early open wire and ca- 
ble lines. Viewed in 
the light of present-day 
standards, the methods 


filled the needs well, as 
is evidenced by the long 
periods ot satisfactory 


sated the hand service the lines” ren- 
hams <2 hewn the | dered. 


Developments after 
World ‘ar / 


cohen notin and whl tha 
of Chas ing World War I, there 
| ments in the PRACTICE 
carly Practice, ring the No Se other similar period in 


place of Pracricres in Bell System 
operations, 

Iwo important Practice devel- 
opments stand out in the period up 


to the end of World War I. 


The inanquration of standard 
drawings as a means of furnish- 
ing mformation to the Operat- 
ing Compantes on new circuits 
and equipment. This method 
ts still im use. 

2. The introduction of the num- 
hered  specthcations, covering 
principally outside plant con- 
struction ttems such as cables 
and open wire lines, 


Copies of some of the early draw- 


ings, dating back to the 1880s, are 


Bell System history. In 
practically all of these, the Operating 
Companies played an important part. 
The developments were a direct. re- 
sult of concerted efforts to provide 
information in pamphlet form for use 
in the field. Those of particular in- 
terest were: 


t. Numbered Bulletins 

2. Transmission Maintenance 
Practices 

3: Hlandbooks of Outside Plant 
Engineering Practices 

Transmission Practices 

5. Bell System Maintenance Prac- 
lices 

0. Building Practices 


By 1930, Practices were being 
issued to the Operating Companies 
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covering a major part of the opera- 
tions carried on by the Plant and En- 
The trans- 
mission people had their method of 
distribution, the outside plant another 
method, the maintenance people still 
another. 


gineering Departments. 


There was a real and obvi- 
ous need for a coordinated plan of 
distribution. Again the Bell System 
team went into action: a new Bell 
System Practices Plan was evolved. 
This provided for the inclusion, in 
one comprehensive scheme, of all 
instructions used by the Plant and 
Ingineering people. 


The Beginning of “Bell System 
Practices” 


THE PLAN involved the establish- 
ment of a number of series of PRAC- 
rices, each carrying the common title 
Beit System Practices. In addi- 
tion, a supplementary title was as- 
signed to each series to describe the 
particular type of plant and charac- 
ter of work involved. These titles 
are listed in the adjoining column. 

To simplify distribution of the 
Practices, a method was devised 
whereby the Western Electric Com- 
pany made bulk shipments to the 
Operating Companies in accordance 
with established routines, while at 
the same time A. T. & T. forwarded 
advance copies to Company Head- 
quarters. This general scheme is 
still in effect today. 

The addition of PRACTICES on 
plant assignment, Teletypewriter, for- 
eign wire relations, equipment engi- 
neering, transmission engineering, 
and radio systems followed during 
the next few vears. The buildings 
and grounds maintenance series was 


changed and enlarged. By 1940, the 


Bett SysTemM PRACTICES 


1. Central office maintenance, cover- 
ing methods and procedures for main- 
taining central ofhce equipment. 


2. Private branch exchange installa- 


tion and maintenance. 


3. Station installation and mainte- 
nance, which covered both telephone 
and telegraph stations. 


4. Toll test room operation, describ- 
ing the operation of toll test boards 
and the service maintenance of all types 
of toll telephone and telegraph circuits 
and systems. 


5. Transmission testing, relating to 
transmission tests generally made by 
traveling testing crews. 


6. Recovery and repair, describing 
methods of handling and recondition 
ing used apparatus, equipment, and ma 
terial which has been removed from 
the plant. 


7. Exchange test room, covering the 
work associated with the local test 
desk, the duties of the repair service 
clerk, and associated routines. 


8. Building and grounds mainten- 


ance. 


g. Motor vehicle maintenance, cov 
ering the care of both motor vehicles 
and garages. 


10. Outside plant construction and 
maintenance, covering both aerial and 
underground outside plant. 


11. Outside plant engineering, deal 
ing with the structural design of pole 
lines, cables, and underground conduit. 


(Supplies, planned but finally omit- 
ted. ) 
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Bell System Practices Plan was in 
full swing, with instructions being 
issued on practically every operation 
carried on in the Plant and E-ngincer- 
ing Departments. 

Phe PRACTICE activity was much 
reduced during World War IL and 
n the early post-war period because 
of the demands on manpower occa- 


sioned by the war ettort. 
Pr = Pra iad ity 


vear 1949 saw. Bell Svstem 
PRACTICES littl changed from their 
origin il form ot 19 wo. Phere were 
many indications that thev had con- 
tributed largely to improved engi- 
neering, construction, and mainte- 
nance procedures and to reduced 
costs. .\ good many more, however, 
were urgently needed. This was 


brought about by two factors: 


Shortage f manpower for this 
during and immedtatcly fol- 


owing World War 1. 
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Large number of important devel- 
opments in the period prior to and 


following World War 11. 


System operations had undergone 
many changes in the vears since 1930. 
Fhe changes, plus the need for other 
instructions, raised the question as to 
whether the current arrangements of 
Bell System PRACTICES were meet- 
ing the requirements of the Operat- 
ing Companies in the best possible 
way. To find the answer to this 
question, a Joint Committee, consist- 
ing of representatives of the Bell 
Felephone Laboratories and the Op- 
erating and Engineering Depart- 
ment of the A. T. and T. Company, 
was formed early in 1950 to review 
the entire matter of the preparation 
and distribution of Bell System 
PRACTICES, 

The Joint Committee established 
a full time “working group” to as- 
semble the facts about the situation. 
The group consisted of two men 
from the A. T. & T. Co., one man 
from the Bell Telephone Labora- 
tories, and eight men borrowed from 
the Operating Companies. Each of 
the field men was selected from a 
different Company: four from. the 
Plant Departments and four from 
the Engineering Departments. One 
of the important requirements was 
that each man should have several 
years’ experience in some phase of 
System operations which is covered 
by one or more of the various series 
of PRACTICES. 

The “working group” circulated a 
questionnaire designed to bring out 
the present uses and the extent of dis- 
tribution of Bell System PRACTICES 
in each of the Operating Companies. 
Members of the group also made 


— 

| 
v, 

‘ 
i 

2 

ik 

] 
= 
3 
x 


The Bell System's Best Sellers 93 


RECOMMENDATIONS OF 
Joint COMMITTEE 


THE 


PRACTICE- 
to bring the Practices 
reasonably up to date and to keep pace 


1. Organization of the 
writing work 


with the developmental effort. 


2. Reduction in the number of se- 
avoid du 


preparation ef 


ries, to increase ettectiveness, 
plication, and reduce 


fort. 


> 


3. Changes in the style of presenta- 
to make 


and other condensed simplitied 


fton, increased use of charts 
methods of covering the necessary in 


formation. 


practice form int 


tially of much of the material now cov 


4. Inclusion in 


ered in general letters. 


3. Changes in organization, number 
ing plan, and indexing of the Prac- 
TICES, 


visits to all Companies, to get first- 
hand information on the adequacy of 
instructions, and 
for improvement. 
Based on the facts assembled by 


the “working group,” the Joint Com- 


these suggestions 


mittee recommended certain steps as 
a means of making the PRACTICES 
more useful to the Companies. These 
are given in the adjacent box. 


Organization of Practice’ 
Writing Groups 


ACTIVE WORK to carry out the Joint 
Committee's recommendations began 
in the middle of 1951. The PRaAc- 
rick-writing activity at the Bell Tele- 
phone Laboratories was substantially 
To expedite the work, 15 
people from the Operating Compa- 
ies and a considerable number of 
technical assistants were added to the 
development force. 

A force of 65 men was borrowed 
from the Operating Companies to as- 


Inc reased., 


nies 


sist the Operation and Engineering 
Department of the A. T. & T. Co. to 
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bring the PRACTICES up to date. The 
men were selected as specially quali- 
fied from the standpoint of field ex- 
perience, 
The 
have had experience 
operation of the Plant and I-ngineer- 
he Bell 
System service of the proup is over 
Practically 
the Operating Companies ts repre- 


PRACTICE writers 


in almost every 


pre sent 


ny Departments. average 


22 vears. every one of 
sented. History repeats itself -two 
of the men who were on loan to the 
\. T. & T. Co. as practice writers 
about 20 vears ago are back on loan 
again, serving in a supervisory ca- 


pacity in the group. 


Pra fh Preparation: Hard 
if ‘ork, reeverance, Patience 


the 


: a new develop- 


WRITER'S JOR starts with 
need for a PRACTICI 
ment, perhaps, an improvement or 
change in an existing circuit, or an un- 
usual operating condition arising in 
one of the Companies. 

Upon of his assignment, 
the writer proceeds to gather his 
the 


consults 


receipt 


for particular 


basic material 
Practice. He 
old issues of PRACTICES, general let- 


posted comments from the Op- 


drawings, 


ters, 
erating Companies in the form of 


engineering complaints, letters, and 


locally issued practices; Bell Tele- 
phone | aboratories notes; members 
of the A. T.& T. Headquarters staff, 


the Bell Telephone Laboratories, and 
the 
Hle may also 


in some cases one or more ot 
Operating Companies. 
a field trial of a new de- 


first in- 


yo out on 
velopment, to secure 
tormation, 


Once the information is available, 
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preparation of the first draft begins. 
\t this time the writer lays plans for 
anv illustrations required. He may 
decide to use only pencil sketches in 
the early stages, or he may feel that 
it 1S advantageous to have the Draft- 
ing Department prepare the draw- 
ings in final form. 

When the writer finishes the draft 
of his text, copies are sent out for 
comments to members of the A. 5 2 
& T. Headquarters staft, the Bell 
[elephone Laboratories, and, in some 
cases, a few of the Operating Com- 
panies. 

Comments are generally received 
from most of the people to whom 
copies of the Pracrice have been 
sent. If the comments are minor, 
the writer can proceed at once to 
incorporate them in his draft. If 
major comments are involved, he 
must hold up the revision pending the 
results of a conference among the 
persons concerned, the revision 
process, the writer usually finds that 
a pair of scissors and a tube of rub- 
ber cement are important tools. Co- 
incident with the incorporation of 
comments, any changes required in 
the illustrations are made. 

In reviewing the comments, the 
writer sometimes finds that one com- 
ment mav be diametrically opposite 
another in its apparent intent. He 
must reconcile these, keeping con- 
stantly in mind that when the PRAc- 
rick is issued, it must represent the 
best views of the A. T. and T. Com- 
pany, the Bell Telephone Labora- 
tories, and the Operating Companies. 

Accuracy also the writer must al- 
wavs have before him. He realizes 
that a transposition of digits in the 
code number of a piece part may 
mean the difference between a very 


= 

: 

ES 
. 
aE 


were 


small motor and a large motor-gen- 
set. A decimal 
point in a Transmission PRACTICE 
may result in the design of a circuit 
which is inoperative. The writer 
knows that with the wide distribution 
of this material, the impact of an 
error will be great. 

After all comments have been in- 
corporated and the copy retyped, the 
writer may feel that he is ready to 
submit the revised copy for approval. 
However, if some of the comments 


erator misplaced 


were major, he may decide to submit 
the copy for further check by the in- 
terested persons. In such cases, fur- 
ther revisions may be necessary. 

Once approval is obtained, the re- 
maining work of the writer is largely 
that of making sure that no errors 
creep in during the reproduction proc- 
ess. 

As may be surmised, the writers 
have had to overcome many difhcul- 
But their efforts have resulted 
in an appreciable increase in the pro- 
duction of PRAcTICES; a real dent 
has been made in the “urgent” back- 


tics. 


This 1s the group of writers borrowed from the Associated Companies 
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less four who 


log. kurthermore, many new ideas 
and improvements, in line with the 
Joint Committee recommendations, 
have been introduced. Already many 
of the instructions prepared by the 
present groups of writers are in use 
in the Operating Companies, and the 
comments concerning them demon- 
strate that the authors are equipped 
with the “know-how” of Pracrict 
writing. The writers themselves are 
of the unanimous belief that the ex- 
perience they have obtained will be 
of great help to them upon return to 
their home Companies. 

The value of Practices to the 
Bell System, and indirectly to tele- 
phone users, has been demonstrated 
time and again: in normal day-to-day 
operations and during emergencies. 
Bell System Practices have played 
an important part in holding costs 
down and in helping to meet the Sys- 
tem’s objective of constant improve- 
ment in service. They are a direct 
result of the efforts of the entire Bell 
System team: design, manufacture, 
and operation. 
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On Being a Responsible Individual 


Ch 0) Craig 


(jn duane the honorary 


dearee of Doctor of Laws was con 
erred on President Gleo F. Graig of A. T. if T. by his Alma Mater, 


the LUnioerstty of Massourt. from which he had been graduated in 


a Bachelor of Nctence. 


V/> Crata address to thas years 


\s you take your place in your re- 
spective communities, vou and your 
neighbors can and must determine 
how much responsibility and treedom 
vou want. In the event you don't 
fecl very courageous or competent, 
you will let the government—which 
is made up of people much lke you— 
decide what vou shall do and when 
and how vou shall do it. 

\tter all, if your community gives 
up or tails in its functions, the state 
will surely move in, and your influ- 
ence is smaller in the state than in 
your town. If the state fails, the 
bederal Government moves and 
your intluence ts still smaller there. 

In fact, a people who form. the 
habit of taking orders trom a central 
yovernment are conditioning them- 
selves for dictatorship. What then 
happens is that no one except the 
people at the center retains any or- 
ganization or authority or has kept 
in practice tor doing anything. 

Podayv, our communities and our 


country have great need for a re- 


The following paragraphs are from 


graduating class. 


newed and a stronger belief in free- 
dom for the individual. Our nation 
is us—the people of America. For 
our nation to stay free, we as indi- 
viduals must keep ourselves free. 
No other people can destroy our 
freedom. None can maintain that 
treedom—but ourselves. And work- 
ing at preserving our freedom means, 
among other things, being enough 
concerned with government to. see 
that it is run honestly and with as 
little control over our personal and 
family affairs as is really necessary. 

Some of the most difhcult and im- 
portant opportunities that vou as 
Americans have to deal with are in 
this field. 


IN THE FIELD of business, likewise, 
there is fruitfulness in freedom. Al- 
most any organization does better 
when it puts all the responsibility it 
can on the people down the line and 
gives them the greatest freedom pos- 
sible. In a large business, where 
many people are involved, it is a high 
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art to hold to a common purpose— 
a common. standard—and at the 
time maintain freedom tor 


those at all levels to use their brains 


same 


and energies. 

| could take your own future as 
an illustration. 

If you start working in some or- 
ganization and therefore under su- 
pervision, I forecast you will crave 
more freedom. You will complain 
to yourself and others of red tape, 
lack of imagination, and all the blun- 
ders that your bosses commit. And 
you will be at least partially right; 
for in spite of diligent efforts toward 
decentralization in recent years, man- 
agement in general has a long way to 
go in this difhcult direction. There 
is great opportunity here, and I hope 
that as you progress and occupy seats 
of authority, vou will remember your 
own complaints and see if you can 
improve the lot of the youngsters 
who follow you. 


AND 
ment ? 


MAY [I make another com- 
On the average, you will be 
fit for promotion before you get it. 
Fitness often has to be demonstrated 
in a number of ways and to more 
than one individual. That takes a 
little time. 

Also, when you are ready and cap- 
able of moving up, there must be 
a place to move to—or you can't 
move. However, if you are really 
good promotable material, such pe- 
riods when you seem to be standing 
still will be short, and you can help 
to shorten them even more by con- 
tinuing to do the job at hand so well 
that vou become the logical candidate 
for a move. 

It isn’t your standing or rank at 
any moment that It’s 


one counts, 


what you do in your job. Will you 
give it your best and keep on giving 
in spite of everything ? 

If you will, the difhculties will only 
You 
will grow strong from your troubles. 
You will create for yourself unlim- + 
ited opportunity. And that is true 
in business, agriculture, education, or 


stimulate you—not discourage. 


any of the professions or other pur- 
suits for which you have been prepar- 
ing yourselves. 

One further thought that I will 
just mention: The way responsibili- 
ties have to be divided these days, 
many of you will be doing rather 
specialized work. In producing more 
goods and new kinds of goods, the 
specialist has a very important part 
to play. He can play it best, how- 
ever, if at the same time he keeps 
his angle of vision wide. 


How UseEFUL some of you may be 
in a particular line of work depends 
on whether you keep your ideas wider 
than your specialty—on how well you 
can see the meaning of what vou are 
doing in relation to the work of 
others. 

You remember it was said of St. 
Francis of Assisi that one day when 
he was hoeing in his garden, someone 
asked him what he would do if he 
knew he would die at the end of the 
day. 

He answered that he would finish 
hoeing the garden. 

The meaning of that to me is that 
he had a clear understanding of the 
relation between what he was doing 
and all the rest of life. His thought 
traveled farther than the handle of 
the hoe. 

He knew that the way he 
looked after his own little patch of 


also 
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And it's just 


as important to you as it was to him. 


ground was important. 


‘Tut more highly organized our 


society becomes, the more our ac- 
tivities are joint with other men and 
women, the more we depend on each 
other. But we can only depend on 
each other individually we set 


goals. No 


people can advance except as indi- 


worth-whil group ot 


viduals in the group grow and de- 
velop. 

Hlow does a responsible individual 
What is the kind of thinking 


\nd how does he 


prow? 
that guides him? 
measure his growth 7 

I think first he tries te keep in 
mind that the real measure of all his 
eftort is not what he gets in material 
things but rather what he becomes. 
It is what he becomes—and keeps on 


becoming—that determines his intlu- 
ence and ettect on the lives of other 
people. And he realizes that only as 
he can influence others for good, will 
he truly accomplish anything. 


Phi process he follows. ts pretty 


much a process of taking on larger 
responsibilities in exchange tor 
smaller ones. And he makes his in- 
Huence felt largely by example. By 


excellence of workmanship—how he 
cares for his own patch of ground. 
By willingness to do the hard jobs. 
By giving his fellow-men and women 


hus 


by his own actions he makes it easier 


an extra something of value. 


for the neigl bors to do likewise. 
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The world is so big, and so full of 
machinery, that vou may think it 
somewhat overpowering. 

But don’t let size and machinery 
dismay vou. 

everything worth while still be- 
gins with a human being—with a 
person just like you. The progress 
of a country comes not so much from 
mass action as from individual im- 


provement. 


Pik WARS and the trials that have 
been shaking the world have cost us 
much here in America. They have 
lett us with less liberty than before. 
and our opportunities are more difh- 
cult, perhaps, than thev used to be. 
Regardless of where or how these 
matters begin, they are costly to 
evervone. 

But there is no necessity for the 
The remedy 
—and | repeat—is within the indi- 


loss to be permanent. 


vidual: within you. 

As to the outcome, | am strongly 
optimistic. . .. 

You who are graduating have a 
great heritage. 

I know you will cherish it and 
make your own important contribu- 
tions to it—that vou will build it even 
stronger. 

And so I have complete faith that 
you and Americans like vou will for- 
tify your determination to remain 
free men and women; that there will 
be courage in full measure to defeat 
the threats we face. 


are 


Observance of Memorial Day 


Memorial Day Ceremonies at A. T. & TI. Head- 


quarters Honor Bell System Men and Women 


In Two Wars 


Ceremonies observing Memorial Day were held on May 29 be- 
fore the commemorative plaque in the lobby of the American Tele- 
phone and Telegraph Company building at 195 Broadway in New 
York City. They were conducted by Bell Telephone Post 497 on 
behalf of all Telephone Posts of the American Legion, since the 
plaque commemorates the sacrifices of all Bell System employees 
who served in two wars. 

President Cleo F. Craig of A. T. & T. and Mr. J. J. Morrow, 
Commander of the Le gion Post, placed a wreath at the base of the 
bronze memorial tablet. This was followed by a moment's silence 
and the sounding of Taps. 

Before the placing of the wreath, Mr. Craig spoke briefly of the 
significance of the gathering, which numbered some two thousand 


telephone people. They had come together, he said, “to pay trib- 


ute to our fellow men and women of the Bell System. 

“The plaque which commemorates their service and sacrifice 
was erected to be a constant reminder of our pride in them and 
of our gratitude to them. It reads: 

““In lasting memory of one thousand seven hundred 
and sixteen Bell System employees ‘who gave their lives 
for their country in two world wars and in honor of all 
of the ninety-four thousand eight hundred and forty-seven 


who served.’ 


“To these we now add, and remember in our thoughts and 
pravers, sixty-three who have given their lives since the conflict 
in Korea beqan and sixteen thousand cight hundred now with 
the colors. 

“As citizens and as members of the Bell System, we are all in 
the service of the nation. 

“May we drax courage from the memory of those we honor, 
and may our prayers for them renew our faith and strength to 


accomplish the tasks that are ours.” 
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Last Remaining Sections of Veteran New York-Washington 
and New York-Chicago Circuits Will Follow Philadelphia- oa 


Chicago Line into Oblivion Before Long 


Noted Old LD Lines Are 
Finally Retiring 


Richmond B. Williams 


Something of the high adventure of America’s pioneering days 


l hersisted he the early long distance telephone lines were built, 


half a century and more ago. The news that the remaining sections 


of three of these old lines were about to vanish evoked in some of the 


men who worked on them recollections of those undertakings and of a 


pertod when the blacksmith and the twenty-five cent dinner were still 


honored members of the Amertwcan community. The following arti 


cle aw based on the responses of some 70 tele phone men to requests for 


R.BW. 


ind information about this trio of yester-year's lines. 


\s TELEPHONE tisrory lengthens, cult way across rocky fields, swamps, 


and new. tacilities, such as radio rivers, forests, and mountains, these 


relay, come upon the communication lines provided all the classic prob- 
scene, the veteran plant of yesterday lems to test the stamina and ingenu- 
gradually disappears. kor some ity of construction forces and those 
time, only short sections of the pio- charged with maintaining that com- 
neer New York-Washington, New — parative unknown—a very long tele- 
York-Chicago, and Philadelphia-Chi- phone circuit. They also were peri- 
cago open-wire lines have been in odically rebuilt to some degree as 
service. And recently even these new types of equipment—loading 
spans have been dismantled or are coils, for instance, and later repeaters 


scheduled to yo cre long. —were dev cloped for better trans- 

Phese old li 
pand the sphere of long distance tel- of the first private line services for 
ephony. As they made their diffi- financial houses and the press; and 


nes did more than ex- mission. Again, they carried some 


rie 


Old LD Lines Are Finally Retiring 


Lue 
The men and pet. under 


(atop a building in the fat 
CONSITUCHION gang 


much early carrier telephone and 
telegraph development work was per- 
formed over their spans of copper. 

These vanishing lines touched a 
number of ofhces which in themselves 
have become centers of telephone his- 
tory. What old timer, for exam- 
ple, hasn't recollections of Newtown 
Square and Brushton, Pa.; of Mau- 
mee, Ohio; and of Morrell Park, 
joined to Chicarco by a “bob tail’ 
street car? 

Over the sections of 
pioneer lines been 
However, such action by 
no means spells any waste of valu- 
able Sometimes, after 
finishing its long distance role, a sec- 


years many 


these have dis- 


posed of. 
materials. 


tion may merely change function and 
become part of local or regional tele- 
phone facilities. Or the re-usable 
poles, cross arms, and hardware may 
find their way back into telephone 
plant at other places. Significantly, 
times, copper wire 


in these critical 


Foreman ‘fF. O. 
grounds at Ridgeway, 
looked like in 1SQ6 


Murphy line up for a photographer 
Pa.) to show what the well-set up 


and other metals will be re-smelted 
as usual for immediate for 
vital communications purposes. — Fi- 
nally, a fragment may form a souve- 
nir, cherished by a telephone man for 
its associations. 


re-use 


New 


Tue New York-Washington line, a 
real A. T. & T. Company pioneer, 
started out as the New York-Phila- 
delphia line, which was built between 
August 1885 and April 1886. Be- 
tween April and November 1889, it 
was extended to the national capital, 
and its name was changed accord- 
ingly. To handle increased trafhe, 
the original between New 
York and Philadelphia was supple- 
mented by a second line, built be- 
tween July 1900 and May tgor. 
The first section was made up of 
about an equal number of cedar and 
pine poles, originally 45 feet tall but 


York to Washington 


section 
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later shortened to a little over 30 
feet. It carried 24 copper wires, 
and a so-called iron “zero” wire as 
well, athxed to the top of the poles. 
This addition, thought to add to the 
stability of the line, was later used 
as a grounded telegraph circuit. In 
those days, incidentally, the present 


NEW YORK 


\ 


(PHILADELPHIA) 


y 


system of referring to the size of 
wires by their diameter in mils was 
not followed. The records mention 
Nos. 12, 14, and 16 gauge. The 
first was the strongest. Later the 


MT. 
NEWTOWN SQUARE 


SHIPPENSBURG. 


BEDFORD 


MORRISTOWN 
\ 


EASTON 


ALLENTOWN g 
@ TUXEDO 


2 (BALTIMORE) 


WASHINGTON 


READING 


even stronger No. 8 gauge was also 
employed.* 


The second section—between 
Philadelphia and Washington—had 
about four cedar poles to every pine 
pole. Originally 40 feet tall, they 
too were cut down to the same 


HARRISBURG 


height. At first only ten copper wires 


~ 


(PITTSBURGH) 


and the iron zero were stretched on 


this part of the line. The remain- 
ing span of the original New York- 
Washington line, still standing be- 
tween Mount Holly and Camden, 
N. J.. is due to be dismantled this 


Fall. 


z 
x 
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FALLS 


CUYAHOGA 
New York—Philadelphia— Washington 


=== New York—Chicago 
Philadelphia—Chicago 
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New York to Chicago 


{ 


THe Line between New York and 
Chicago was built in eight sections, 
to be ready for the famous World's 
lair held in 1893 on the shores of 


= 
< 
= 


SOUTH BEND 
MARION 


* This, a size in Birmingham Wire Gauge 
was generally used for iron wire, but Long 


WATERLOO 


Lines used it for copper wire. Its diameter is 
165 mils. No. 12 (New British Standard) ts 
104 mils. Cable conductors then as now were 
ordinarily coded according to the American 
Wire Gauge, which is identical with the Brown 


& Sharpe Gauge 
a 
/ f ()) f these old 
= phor no more, a thes 

are f wif OL 

= 
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Lake Michigan. The 
eastern portion, origi- 
nally known as_ the 
Pennsylvania Central 
Line, begun in 
November 1889 in Jer- 


was 


sey City and was com- 
pleted to Pittsburgh in 
October 1891. 
almost entirely com- 
posed of 35-foot cedar 
poles, later cut back to 
about 30 feet, and its 
various sections carried 


It was 


and ten 
copper wires as well as 
the iron zero wire. 


between six 


The western portion, 
begun in 


February 
finished in 
October 1892, when it 


was 


reached point one 
mile west of Ham- 
mond, Ind. Here it 


was connected with the 
A. T. & T. Company's 
Chicago-Blue, Island 
line, which had 
built between 
and July in 


been 
January 
1889, in 


anticipation of the 
construction of the 
line extending west- 
ward from New York. 


Cedar poles varying in height be- 
tween 40 and 45 feet were used on 
the western portion of the New 
York-Chicago line, but ultimately 
they too were leveled off at about 
30 feet. This portion also carried 
between six and ten copper wires and 
the familiar iron zero. The remain- 
ing link of this pioneer line—between 
Maumee, O., and South Bend, Ind. 
—is slated for later dismantling. 


Extension of telephone circuits 


Old LD Lines dre Finally Retiring 


Goodbye to an old timer: the last section of the original 
Philadelphia-Chicago line, from Marion to Logans 
port, Ind., was dismantled last October 


was, no doubt, in line with the report 
by A. T. & T. President Howard 
Stockton, in March of 1888, that 
“The income from the long lines is 
now more than sufhcient to meet the 
current expenses, and there is every 
reason to expect that before next 
year it will pay a moderate profit.” 
In the same report he stated, in 
speaking of the lines between New 
York, Albany, and Boston, that their 
“success electrically, as well as com- 
mercially, has been beyond our ex- 
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pectation.” Perhaps this was be- 


Cause, as early as March, 1555, a re- 
port of the predecessor American 
Bell Telephone Company confidently 


stated: “Conversation can readily be 


carried on in low tones, the speaker's 
voice be easily recognized.” All 
of which augured well for the new 
long lines. 

\ telephone executive of today re- 
marks that, to a considerable extent, 
the success of these old long distance 
lines was due to acknowledged high 
standards of construction and main- 
tenance. “The lines were clear of 
trees, sagging wires, broken insula- 
tors, and similar faults,’ he points 
out. “There is no question but that 
these factors had an enormous part 
in our reputation for good service, 
built up in the days when competing 


forces were actively at work.” 


SUMMER 


PhAtlad: [phia to Chicago 


ruirp old timer, the line be- 
tween Philadelphia and Chicago, was 
constructed as one project between 
April and December tgot. 
Newtown Square, outside of the 
Quaker City, chestnut 
poles carried twenty copper wires as 
far as the test station at Dallastown, 
Pa., 60 miles to the west. Beyond 
that, only ten copper wires ran on 


From 


its 3 <-foot 


30-foot chestnut poles into Brushton, 


outside of Pittsburgh, which was 
reached in July. 


number of 


From here the same 
wires was carried on 
cedar poles of similar height into 
Morrell Park, the test and operating 
By this 


time the iron zero wire was no longer 


station outside of Chicago. 


used. 


The last remaining section of the 
original Philadelphia-Chicago line— 


in Baltimore, this gang paused to let the 


were really long at the turn of the century 


or 

Down by the Pennsyicania Railroad racks 


1952 Old LD Lines Are Finally Retiring 


Ind. — was 
last Octo- 


from Marion to 
gansport, 
dismantled 
ber. 


Good Old Davs 


THE neat reports of 
the Engineer's Depart- 
ment in New York, 
kept in black binders 
stamped in gold, re- 
veal many details about 
these and in- 
unfamiliar 
to present-day account- 
ants. Usually typed, 
but often in fine hand- 
writing, they lay bare the anatomy of 
a horse-and-buggy era in telephony. 

The team and driver so important 
to such enterprises then were usually 
hired, it for month. 
There were entries as well for the 
“reel wagon,” the “board hunter,” 
the “dinner wagon and driver” and 
for shoeing many a 


lines 


clude items 


scems, $65 a 


horse. Gang 
leaders were ordinarily paid $35 and 
board a month and their men 
and board a month—for the stand- 
ard ten-hour day, six-day week, of 
Not to mention the fre- 
quent and very unstandard stretch of 
hours during which devoted men in a 
pioneer industry struggled to get the 


S30 


course, 


line across rocky soil, over the river, 
and up the hill. 


Stout Fellows 


“FOUR MONTHS out of the vear we 
started out before daylight in order 
to be on the job at 7 A.M. Then we 
worked until 6 P.M. and came in 
after dark. That was known as the 
good old days,”’ writes one member 
of a gang of yesteryear. 


1 line crew at Hazelton, Pa., in 1910, all set for a big 


work-out 


day’ 


“In many ways the foreman of an 
early wire gang was like the skipper 
of an old-time sailing vessel,” writes 
a retired employee. “Both have gone 
out now, but the point is: they suc- 
cessfully met the conditions they were 
up against. It must be borne in mind 
that [the foremen| had to rule over 
as hard boiled a lot of men as was 
They could 
control their gangs only by 


ever gathered together. 
being 
tougher, braver, more reckless, and 
withal better fellows than any of the 
men under them.” 

Another writer also testifies to the 
rough qualities of the men but adds, 
“Many of them would get down on 
their knees and make a little prayer 
beside their beds at night.” 

The brawny 
so indefatigably 


worked 
plaved hard too, 
Whenever a group of pioneers gets 
together there is many a chuckle over 
the pranks they plaved on each other, 
the horse shoes they pitched, the 
poker they played over the week- 
ends, and the dances they occasion- 
ally found in the quiet little towns 


men who 
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along the lines \ good uppercut 
relieved tension once in a while, and 
in some territory there was fishing 
and hunting and even the rarer sport 
ot shooting rattlesnakes. Phe cup 
that cheers had its devotees teo— 
which prompts one telephone man to 
characterize a particular driver as 
the “only fellow | ever knew who 
could tell from the color of a farm 
house and its general surroundings 
whether thev had any hard cider in 
the cellar. Hle was seldom wrong.” 

Despite such occasional shenani- 
yans, the telephone enjoyed 
an excellent reputation where they 
worked or were stationed along the 
lines. “Often, when we turned up to 
do a job the local farmers would not 
allow us on their property until they 
were sure that it was all right with 
Bob X—," writes one of the ex- 
members of a gang. “Bob, the sec- 
tion lineman, was the Telephone 
Company person and nothing 
could be done unless it was all right 
with him.’ Another states: “The 
children would say with great. re- 


spect, “That's Fred Y—’s line’ 


Before Earth Borers Appeared 


NOTE or conversation high- 
lights the « xhausting, bac k-breaking 
labor pole-hole digging and pole set- 


ting meant before the day of modern 


equipment, Iso, rivalry was keen 


and a word of praise long remem- 
bered. One of the men still recalls 
an incident which occurred when he 
was working at Oxford, Pa., on the 
Philadelphia-€ hicago line. 

One dav A. S. Campbell, Con- 
struction Superintendent of the A. T. 
& T. Company, and Walter I. A\ins- 
worth, his assistant, “happened by 
just as | had my hole down about 
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five feet, with my rocks in one pile 
and the dirt in another,” he remem- 
bers. The visitors obse rved his use 
of the spoon shovel and, as they 
went off, Mr. Campbell remarked, 
“Walter, there's a mighty good hole- 
digger.” The glow of pleasure 
called forth by that remark was un- 
forgotten fifty vears later. 

Another writer tells of watching 
the New York-Chicago line being 
built in i889 through Mifflintown, 
in Juniata County, Pennsylvania, be- 
fore he worked for the company. 
“Niany of the poles were $0 feet in 
length and it was a marvel how the 
job was handled. Every man had a 
certain thing to do and knew just how 
to do it. I have my doubts that a 
gang of men like that could be gath- 
ered today to work together as they 
did.” The tools might be on the 
primitive side, observes a retired ex- 
ecutive, but the skill and spirit of 
the men left nothing to be desired. 


PERHAPS it was the difficulty of 
raising these wooden giants, together 
with the task of affixing a battery of 
cross-arms to them, which made each 
pole a separate personality to the 
men who reared and cared for them. 
Recent correspondence and older 
files devoted to these lines fairly 
bristle with the designation of poles 
by number, and it is obvious that 
these usually impersonal digits clearly 
suggest the faces of old friends—or 
enemies—whose appearance and sur- 
roundings are completely familiar. 
\side from so much hand labor, a 
deterrent to speedy construction in 
those davs—and ultimately to quick 
trouble clearing—was the state of 
the roads. “Owing to the extreme 
bad condition of roads in this sec- 
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Uthough the gang evtdently raised this go-foot pole successfully, scarcely a man ts 
piking in accordance with later and safer method 


tion [in Pennsylvania near Brushton | 
the work is progressing slowly,” ends 
one construction report which could 
do for many a similar project. None 
too good in the best of weather, the 
roads became quagmires on wet days 
and wagons sank up to their hubs 
in red clay “gumbo.” Construction 
forces which had to transport poles 
ranging from 40 to 90 feet in length 
had their work cut out for them un- 
der before 
they started raising the giants with 


such conditions—even 


few aids to muscle-power. 


Pride in the Work 

THE MEN recently involved in con- 
structing the first coast-to-coast radio 
relay route will have no difficulty in 


appreciating the pride of those who 
worked to open pioneer lines in the 
past. Long after the facilities had 
become part of the plant, those con- 
cerned delighted in telling of their 
roles in the enterprises. In fact, a 
retired engineer remarked, they were 
not always exactly 
descriptions. 


modest such 
When this engineer was wire chief 
at Harrisburg, Pa., one of the gen- 
eral foremen dropped in and in the 
course of conversation casually re- 
marked, “When I built the New 
York-Chicago line through Harris- 
burg... .” 
impressed 


His host was greatly 
until 
passing through the city later on, 


another foreman, 


made a This 


similar observation, 
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the wire chief to turn to 


his boss and express his wonderment. 


Phe latter smiled and replied, “Well, 
it probably required several foremen 
to build the New York-( hicago line.” 

\bout a afterward, his 
boss said, “The man who built the 
New York-Chicago line will be here 


tomorrow 


prompted 


month 


The next day brought 
in Mr. Campbell, but in the course 
of an hour's talk about telephone 
matters he said never a word about 
building the New York-Chicago line 
through Hlarrisburg or anywhere 
else. 

In the 


wavy man was more oftena pranye fore- 


early days, the right-of- 


tees 


foe 


derbies Wer 


SUMMER 


Most of them 
were appreciative of the importance 
of making a good impression on the 


man than a lawyer. 


public but, faced with the need of 
pushing the line through, some of 
them were not overly concerned with 
niceties—as the maintenance people 
discovered later. Odccasionally, con- 
struction forces worked with thoughts 
of the arrival of the sheriff in their 
minds, irate owners stood in 
newly dug pole-holes or took shot- 
guns in hand while discussing prop- 
erty rights. 


and 


Money was not exactly 
squandered by the advance agents 
cither—to judge by many a grant 
through an entire property for $1.00, 


photograph on a peaceful Sunday after noon forty-two 


n then in Pimlico, Md. 
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or the practice of one 
foreman who secured a 
property 
rights along the New 
York-Chicago line for 
‘a quarter” each. 

As telephony 
on a 


number of 


took 
foot- 
ing, real live account- 
ants were hired to take 
up some of the work. 


more solid 


This had its compensa- 


tions, as one foreman 
of a construction gang 
found when he 
plained to his 
that it 


possible to get his ac- 


com- 
super- 
visor was im- 
counts straight because 

there was always a mis- 

take in He was told to 
stick to his last and not worry about 


addition. 
such details. If he chose, he could 
send the accounts in a basket to those 
accounting boys at the office and they 
would take care of the rest. 


The Old Stations 


MANY OF THE reminiscences about 
the old days and the old lines center 
about certain test and operating of- 
fices which played typical or lead- 
ing parts in telephone development. 
Their missions fulfilled, many have 
since been discarded. 
Such was the office 
Square, Pa., on two of the 
consideration here. 


frame house which was the 


at Newtown 
routes 
under Origi- 
nally a 
home as well as office of a section 
lineman, it later became a neat red 
brick building. Partly because of the 
name of the town, and partly because 
of the many important lines known 
to converge there, 


most visitors 


The exterior of the test station at Newtown Square, Pa., 
outstde of Philadelphta, seen in 


in the heyday 
of the (ros 


reached the place with the idea that 
they would find some imposing civic 
center. Confronted with 
homey scene, they inevitably inquired, 
“Where is the square?” 

However, that homey touch under- 
lay the 


such a 


celebrated 
enthusiasti- 


formation of a 
volunteer fire company, 
cally supported by the telephone 
crowd and a fierce competitor for 
honors in the trials held among the 
fire companies of Delaware County. 
The organization was founded be- 
fore World War I when a bad fire 
annealed all Philadel- 
phia-Chicago line and threatened to 
spread to various buildings in the 
town, 

Brushton, outside of Pittsburgh, 
on both the old lines running to Chi- 
cago, was another such focal point. 


wires on the 


It too began in a frame building oc- 
cupied by a section lineman and his 
wife, who did the operating. — In 
1901 Brushton was distinguished by 
a boss who arrived daily by bicycle 
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after a three and one-half mile trip. 
\nother of its distinctions was the 
idoption in I910 of a high-wheeled 
truck, the first motor vehicle tor sec- 
tion lineman use. 

vy-covered station was otten 
the scene of important experiments 
in telephony. Hlere the engineers 
made a number of tests at night on 
large gauge wires and the ettects ot 
loading them. Brushton was also 
oft the first repeater Stations 
initial transcontinental line. 
(;reat was the interest in the first 
mechanical repeater installed there 

incl 


which ultimately replaced it. 


vacuum tube repeater 


Finally, the first experimental tield 
testing work involving carrier svs- 
tems took place at Brushton in 1916. 
In the fall of 1918 the first carrier 
telephone systems went into commer- 
cial operation between Brushton and 
the Tuxedo station in Baltimore. 

Because of the many long-haul cir- 
cuits to the west and south and the 
number of leased private telegraph 
wire services which passed through 
the station, its personnel was ever- 
lastingly busy testing and locating the 
troubles inherent in the carly plant. 
During sleet storms it was often the 
haven tor line and cable forces as 
well as “inspectors” (now equipment 
attendants ) pressed into service in 
emergencies all of whom could 
count on a cordial greeting and a 
good cup of coftee there before start- 
ing on their way again. 

When it was opened in 1892, the 
station at Maumee, Ohio, was also 
the cottage home of a section line- 
man, who helped to build the New 
York-Chicago line, and his wife, who 
acted as operator and helped occa- 
sionally at the one-panel testboard. 
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\t the height of its activities, there 
were 40 employees at Maumee and 
a number of those who worked there 
became important figures in the Bell 
System. 

In 1916 and 1917 this station was 
involved in field trials of carrier tele- 
phone systems over Long Lines cir- 
cuits to South Bend. In 1917 and 
1918 the circuits between Maumee 
and Morrell Park, on the edge of 
Chicago, were used for experiments 
with carrier telegraph service. 

Pole 11040, a Long Lines land- 
mark beside the Maumee office and 
the last surviver of the original New 
York-Chicago line, was taken down 
because of a street lighting project 
several months ago. For sixty years 
this sturdy veteran had raised its 
cross-arms—at one time as many as 
twenty-four—in this Ohio town rich 
in telephone lore. Now, sections of 
the pole are to be found in the mu- 
seums of the Bell Telephone Labora- 
tories and the Ohio Bell Telephone 
Company as well as in the homes of 


several telephone pioneers. 


Larcest the World 


ESTABLISHED IN 1896 and reputedly 
at one time the largest open wire ter- 
minal in the world, Morrell Park, 
the test and operating station at Chi- 
cago, plaved its part in the business 
and anecdotage of telephony for 55 
vears. Across a sparsely-settled area 
outside of Chicago could be seen 
poles with multiple cross-arms bring- 
ing lines from many cities. This 
great convergence of open wire cre- 
ated quite a problem for a_ station 
which for a long time was equipped 
with only one volt-milammeter, one 
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wheatstone bridge, and one log book 
related to clearing troubles. 

These were the days when there 
were only three or four houses in 
sight and each summer an encamp- 
ment of gypsies settled down about 
a mile away. It was also the period 
when the station possessed a night 
boy endowed with overpowering cu- 
One evening he investigated 
the power board to such effect that 
the next morning, as one of the op- 


riosity. 


erators put it, “we were in a terrible 
condition.” 

For some time after the opening 
of the long distance lines eastward, 
the telephone booths at the Quincy 
Street ofhce within Chicago were 
busier offering exhibition calls than 
in collecting money for paid-up busi- 
Often a cab would be sent to 
bring a prospective patron to the 
telephone ofhce, where he was al- 
lowed a free call to a friend on the 
shores of the Atlantic in the hope 
that he might take up the new idea 
and telephone out of town often. 
After 
opened as far west as 


ness. 


service was 
Omaha in 1897, every- 
one was extremely 
proud of the fact that 
the Cudahy Packing 
Company actually put 
in a long distance call 
day from. Bos- 
ton to the Nebraska 
point. \ company 
leaflet made quite a 
point of the matter. 

The railroad guide at 
the Morrell Park sta- 
tion was well-thumbed. 
For gangs and individ- 
ual linemen were often 
dispatched by train to 


every 


1972. 


This 
Philadelphia Wa hington route 


11] 


points where teams and drivers could 
take them to a trouble spot. If the 
roads became too difhcult for a team, 
the linemen then 
horseback. One enterprising chief 
testboard man at the Illinois station 


would resort to 


once engaged an auto for clearing 
trouble, but dropped the 
when the livery man submitted a bill 
for $§.00 an hour. 


Those Were the Days 


scheme 


IN THOSE DAYs a lineman who was 
as much as fifteen miles away from 
home at nightfall would plan to stay 
overnight at a farmhouse or an inn. 

“The meals were good” is the un- 
animous report—and the prices a 
joy to recollect in this era. Room 
and three meals a day ranged in price 
from 75¢ to $1.00, althomgh an occa- 
sional bargain at 60¢ could be found. 
Naturally, the dollar top was ordi- 
narily reserved for some special place 
ina large town. In the Chicago ter- 
ritory, incidentally, the accepted price 


The interior of the test station at Newtown — 


New York 
line from 


on both the 
andthe 
Philadel hia 10 Chicago 


station Was 


. 
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was 20¢€ for each meal and 20¢ for 
overnight—total Soe, It took an 
emergency or a special situation to 
justify S1.00, 

Dinner was usually a quarter, al- 
though one rather high class place 
was noted for charging 30¢. To be 
sure, one company account book 
shows that in 1902 a lineman and his 
driver each actually spent soe for 
dinner along the Philadelphia-Chi- 


capo ine, 


~ 


Phe pair did better in pro- 


viding their horse with an evening 

meal for rse, which also gave tree 

stabling, of course. 


NI ils were served country stvle, 
with all food on the table so that you 
could help yourself. A good break- 
fast meant ham = and eggs, bacon, 
sausage, home fried potatoes, but- 
tered toast, cottee, and occasionally 
even pie and cake. Dinner wasn't 
soon voardly you got soup, two or 
three kinds of meat, potatoes, vege- 
tables, homemade bread, cookies, 
various cakes, and coftee. 


Beds, on the other hand, were not 


wavs good. Also, if those arriv- 


itd been assigned to all the 
beads, tate comers had to be content 
“shakedown,” tick with 


straw or corn husks laid on the tloor. 


H. / rid Gua Ng 


COMBINATION of open wire 
lines, sleet, wind, cold, and the bad 
roads of tormer days often made 
maintenance exceedingly difhcult for 
the plant people. “We were always 
vlad when the storm season—from 
about November 15 to \pril 
had passed.” Even where No. 12 
yauge wire had given way to the 
stronger No. 8 Pruipre and the poles 
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were storm-guyed and closely 
spaced that they looked like “hog- 
tight and bull-strong” fences instead 
of telephone lines, the problem was 
still extremely troublesome. 

The New York-Washington route, 
not far from the coast, was a “head- 
ache” from New York at least as far 
south as Baltimore. One Bell Sys- 
tem man recalls walking the nearby 
railroad tracks with his brother to 
bring food to a gang actually be- 
leaguered by heavy snow. 


ON THE occasion of the Taft In- 
augural on March 4, 1909, the capi- 
tal itself was cut off by sleet from 
all communication. When a pair of 
telephone wires was put back into 
service late that afternoon, one was 
placed at the disposal of the Associa- 
ted Press and the other turned over 
to the Pennsylvania Railroad. Dur- 
ing the remaining days of crisis, the 
telephone company used all its com- 
munication facilities into Washing- 
ton during the day for the general 
public and the subscribers to its pri- 
vate line services. But when the 
business day ended, the lines no 
longer needed for business firms were 
emploved during the night by the 
Western Union Telegraph Company. 

The Philadelphia-Chicago route 
through Pennsylvania covered some 
pretty rough country, an ex-plant 
man points out, and one stretch of 
line over the mountains was called 
“the big flat” because of the many 
times it lay flat on the ground. The 
New York-Chicago line west of Har- 
risburg, Pa., had particularly rough 
going as well. Both of these routes 
carried important services and, in 
case of line failure, little re-routing 
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could be done without affecting the 
service adversely. 

A man about to clear trouble 
would often fill up a spring wagon 
with the equipment thought to be 
needed and disappear into the dis- 
tance, his office having rather vague 


ideas as to when he might return. 
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It was often cold work, and the way 
the men prepared for the weather 
called forth a old 
Irish woman who lived near the test 


comment by an 


“Sure, 
They 


have as minny coats on as an onion.’ 


station at Cuyahoga Falls. 
thim linemen can't git cold. 


Perhaps she made her observation in 


Left: This pole 

the test statton at Vlaumee, 

Ohio, was a Long Lines land 
mark for 00 vears 


Below: Down she comes! But 
piece if the noted old pionea 
have been preserved in telephone 
museums and by telephone peopl 
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1QO4, when the New York-€ hicago 
line was hit by a sleet storm so bad 
that it practically destroved the route 
along the too miles between Wash- 


ington, N. 


and Lebanon, Pa. 


kar as Well as Stormy Days 

PukRE WERE, of course, fair as well 
as stormy days in maintenance work, 
days when quict competence was the 


But a rather 
special day was the occasion when a 


only job requirement. 


yang rerouting a line near Wilming- 
ton, Del., was invited by one of the 
DuPonts to visit the magnificent 
Longwood (Gsardens, where refresh- 
ments were served and an organist 
entertained them. 

There were days of high adven- 
ture too. Evidently a number of 
men dwell in memory on the times 
when they set out in row boats to 
repair a line—and were nearly swept 
over the edge of a nearby dam. 
Phen there was the time when a cou- 
ple of linemen found that the cause 
of trouble was a thief up a pole steal- 
ing wire while another man stood 
And there was 


the exciting episode when a young fel- 


guard with a gun. 


low, looking into the cupola of a 
parsonage trom a tall pole, saw two 
children starting a fire with matches. 
Clambering down, he corraled the 
family and they arrived on the scene 
just as the fire was making good 
children were 


progress and the 


screaming. 
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[he trio of lines now taking their 
place in telephone company archives 
do not represent quite the earliest 
stage in long distance development. 
There was, for example, the pioneer 
line built between Boston and New 
York in 1884. Nor, to be sure, do 
they represent even any particular 
later stage in joining American com- 
South of 
Washington there were long stretches 


munities by long distance. 


of line connecting important cities 
in the ‘gos, a through link being 
Westward, tele- 
phone facilities marched beyond Chi- 
cago to Omaha in 1897, to Denver 
in 1911, and to Salt Lake City in 
191. The last pole of the first 
transcontinental circuit was placed on 


achieved by 


June 17 of the following year and 
coast-to-coast service was opened on 
January 25, 1915. 

Nonetheless, these three lines, 
which present a fresh morning of 
telephone pioneering, have engen- 
dered reminiscence and emotion to a 
degree unique in telephony. The re- 
collections of the men who built and 
maintained these strands of copper 
joining New York, Philadelphia, 
Washington, Pittsburgh, Chicago and 
many another community form vivid 
chapters in any tale of telephone de- 
velopment. In particular, they dis- 
close warm fellowship rising out of 
cooperative effort in a great new en- 
terprise and reflect the charm of a 
simpler America. 


: 
4 
| 
. 
4 
ij 
. 


Vew Telephones for a Busy Nation 


New Telephones fora Busy Nation 


(Telephone Story trom the ‘Velephone Hour radio program of June 16) 
j 4 


There's a bright, sparkling telephone set on the table before 
me. Listen, [ll spin the dial for you. 


We took this telephone off the production line because it has 
a special meaning. We're proud of it because it is the five mil- 
lionth telephone to be made in Indianapolis, where a new plant 
was officially opened only nineteen months ago. There, West- 
ern Electric, manufacturing and supply unit of the Bell System, 
built a factory solely for the manufacture of telephone instru- 
ments. The plant would cover eight average city blocks; it em- 
ploys more than 6,000 people. It produces telephones like the 
one before me at the rate of 7,500 a day. In addition, it turns 
out 4,500 telephone instruments of other types designed par- 
ticularly for specialized uses. Altogether, more than 12,000 
telephones a day! That's a lot of telephones! 


But our country needs a lot of telephone service these days. 
That means not only new telephones going into homes and 
offices . . . expanding factories . . . army camps and naval 
bases . . . government offices and civil defense . . . but also 
all the vast amount of wires, cables, switchboards, and other 
equipment needed to connect these new telephones to all the 
other telephones in America. 


We are working hard to meet these demands . . . to pro- 
vide the best telephone service and telephone equipment possible. 


And so tonight, we salute this telephone. It represents all 
the new telephones and new equipment developed by Bell Tele- 
phone Laboratories, manufactured by Western Electric, and 
operated by your own telephone company. It represents the 
inventive skill and manufacturing know-how of the Bell System 
team. It represents our constant effort to supply America with 
the kind of telephone service that is so important to our coun- 
try today. 
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Ever Use a Wheatstone Bridge? 


This vear br nys, mn \l i\ the hun onstratiny the movements of sound 
dred and tittieth anniversary of the ing bodies; he discovered the princl 
birth of a proneer in telecommunica ple of the stereoscope | he read papers 
tions, CHARLES WHEATSTONE. on the physiology of vision and de 


Ar the ive of 21 he set up as a vised a means of analysing metals 


musical instrument maker, which by examining the spectra of electric 


led him into experimental acoustics. sparks thrown off from them... . 


Of a shy disposition, he vet be 


About he was impressed with 
the yreat velocity of electric trans came Protessor ot Experimental 
ion in conductors, which he him Philosophy at King’s College, Lon 


elf had evaluated with some accu don. Governments, universities, and 


\ From 1837 onwards. he learned societies showered no tewer 


worked in partnership with W. A, than 34 distinctions upon him, and 


Cooke. who had designed a telegraph — ultimately he received a knighthood. 


nstrument, towards adopting electric No one man can claim to have in 


transmission $ tor tele rraphy. vented the electric telegraph, but we 

Wheatstone’s venius was many may honor Wheatstone as one who 

i sided. He was a skilled cryptog- ay be regarded as the founder of 
rapher: he deciphered hieroglyphic modern telegraphy. 


\Iss tor the British Museum. He From Telecommunwations of the 
invented the kaleidophone, for dem United Kingdom Post Offce 


presidents of Bell System companies who are graduates ot 


the University of Missouri were present at their Alma Mater in 
Columbia, Mo... on June 5, 1952. In addition to Cleo F. Craig 
Pri lent of ALT. & T.. who was there to receive the honorary de 
cree ot Doctor of Laws, they were President William V. Kahler 
ot the Hlinois Bell ‘Telephone Company, President Mervin J. Kelly 
ot the Bell ‘Telephone Laboratories, and President Eugene J. Me 
Neely ot the Northwestern Bell ‘Telephone Company. 
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